ASTRO-THEOLOGT: 


Or, A DEMONSTRATION of the 


BEING and ATTRIBUTES 


G 0 D. 


FROM A 


8 URVEY 


| OF THE 


HEAVENS. 


"Thufrated with Coryrn oven | 


By V. DERHAM, lare Canon of Windpr, 
Rector of Upminſter in Eſſex, and F. R. S 


— 


The renn Epi T Ion. 


—— 


— 


— —— 
* 


LONDON: 


Printed for W. INN VS and R. MAN BY «the 
Weſt End of St. Pauls. M pccxxxviii. 


2 A ay 8 
PR (| 1 4*, I N 9 


n / 
53 


2 R KK 


2 
3 
7 
5 
i 
* 
2 
* 
15 
= 
oy 


WS” 


4 
4 


* 
wg 2 
| | N | 
. — 1 ' 
\ Try 
F;, >| bd. N 


5. TO His ROYAL HICHN ESS 
| GEORG E, 
Prince of WALE S, Prince 


Electoral of Brunſwick- 
Lunenburg, &c. 
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; Duke of Cornwall and Rothjay, Duke 
* and Marquis of Cambridge, Earl 
| of Chefler, Milford-Haven, and 
Carreck, Viicount Vorth- Allerton, 
Baron of Tewksbury and Renfrew, 
Lord of the Iflands, and Steward 
of Scotland, and Knight of the 
moſt Noble Order of the Garter. 


Great I R, 
* OUR Royal Highneſs 
having done me fo 
great an Honour, as to 
| „ take 


— 


2 | E piſtle | Dedicatory. | 


takethis Book under Your 
Patronage, with great 
Humility and J hankful- 
neſs TI lay it at your Feet; 
not doubting but that 
(whatever my Perfor- 
mance is) the Subject will 
be acceptable, it being a 


Vindication of the Exifi- 


_ ence and Attributes of that 
Infinite BEING, to whom 
Your Royal Highneſs hath 
no leſs piouſly than juſtly 
aſcribed your great Roy- 
al FaTHERs and Your 
Family's peaceable Accel- 
ion to the Crown and 
Dignity of theſe Realms. 


Trmar. 


Epiſtle Dedicatory. 3 
THarT the Bleſſings of 
the ſame moſt merciful 
BEING may be perpetua- 
ted to Your Royal High- 
weſs and all Tours, is the 
hearty Prayer of, 


Moſt Illuſtrious 8 I R, 


Your Royal Highneſs's 


Moſt Humble 


Obedient Servant, 


V. Derbam. 
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O witbſtanding that a Bool 
e nore compleat and va- 
aable by Additions and 
= fmendments, yet I think 
that many and great Additions are an 
Hardſhip and Injuſtice to the Pur- 
chaſers of a former Edition; and 
therefore have in this, and the forego- 
ing Editions, avoided it as much as 
well I could, although ſome of my 
learned Friends would have perſuaded 
me to it, and alſo contributed their 
Obſervations. 


But 


But yet from what 7 have "ſaid in 
2 14 it will, 1 
doubt not, be ex that I ſhould 
give ſome account ＋ the Obſervations, 
which the long and good Glaſſes in my 
Hands have afferded me ſince the laſt 
Edition of this Book. i 
But I have little to boaſt of here, 
having ( befides the old former Com- 
plaint of the want of à long Pole 10 
manage Mr. Huygens's Glaſs with 
many great Hindrances in my Obſer- 
vations, partly by a very dangerous 
Fit of Sickneſs, which hung long - 
bout me; and partly by my neceſſaty 
Aﬀairs calling me to matters of ano- 


ther nature. But ſome of the moſ 


confider able 7 my Obſervations Were 
theſe. 


1. Yiewing Venus with Mr. Huy- 


Song 1 2 ** 97 — 
A 4 neſſes 
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neſſes on the concave Part of the er 
lighten d Edge (ſuch as we ſee in the 
New Moon) 12 T have repreſented 


as nearly as I could in Fig. 1 2. 


2. In my frequent Views of Jupi- 
mx; 7 fend his Belts to have great 
Variations; that they change their 
Places; that their B ers alter, be- 
ing ſometimes broader, ſometimes con- 
fiderably narrower ; that ſometimes 
they are more in Number, ſometimes 
fewer, ſometimes they are darker 
and blacker, ſometimes thin and only 
like a Miſt. Towards the Poles of 
Jupiter are the greateſt Alterations, 
there being ſometimes few or no Belts 
toward one or the other Pole; ſame- 
times one quite acroſs the Polar Parts, 
another reaching but half, or a Part 
of the Way. And even about the 
middle, or Equatorial Parts of Jupi- 
ter, where there are always Belts (and 


commonly two) yet _ vary confide- 
rably. 


PREFACE 
rably. Sometimes they are nearer one 
another, ſometimes 2 aſunder : 
ſometimes they are confiderably broader, 
eſpecially that neareſt the middle; 
ſometimes as confiderably narrower : 
ſometimes they both advance towards 
one Pole, and then recede towards the 
other oppoſite Pole. Of many of theſe 
Appearances I took Draughts, and de- 
figned to have enquired whether they 
had certain Periods; but want of 
Health and Leiſure prevented me. 
And not only the Belts, but . 
Spots al/o of Ju 4 vary greatiy; J. 
not mean the Spots occaſſoned by the 
Shade of the Satellites, but ſuch as are 
on the very Dis; which are ſometimes 
e one Form, 7 mes of another ; 
and oftentimes none to be ſeen at all, 


alibo the ſame Face of yn ſpould 


be towards us. 


3. Thelaſt thing T ſhall mention is 
tbe Nebuloſe, which are thoſe glaring 
| whitiſh 
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whitiſh Appearances, ſeen with our 
| Teleſeopes in Andromeda Girdle, 
Hercules Back, Antinous's Foot, 
Orion's Sword, in the Centaur, Sa- 
gittary, &c. which appear through 
the Teleſcope ſomewhat after the man- 
ner as Cor Cancri doth to the naked 
Eye 


— . ey ne, — — 
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739% Nebuloſe I have often viewed 
with Glaſſes of very different Lengths, 
particularly that in pede Antinoi wth | 
Mr. Huygens's: but I confeſs that I 
cauld never diſcern what they are; 
neither indeed could I percerve any 
great Difference in their Appearances 
through a very good Glaſs of about 1 4 
Foot, and others of 30 and 40 Foot, 

yea, Mr. Huygens s of 1 26. 

But indeed the grand Obſtacle to all 
my Views with Mr. Huygens's Glaſs 
was the Vapours near the Horizon, 
which. not only obſcured the Object, 
but cauſed fo griat a trembling and 

| dancing thereof, as made it no leſs 
i diffult 
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difficult to be diſtinctiy and accurately 
viewed, than a thing beld in the hand 
, when danced and ſhaken back- 
wards and forwards. By this means 
my Expettations from Mr. Huygens's 
Glaſs were frequently fruſtrated, ex- 
cepting in Nights that were more than 
ordinarily ſerene and clear; which was 
commonly in ſuch as were the moſt in- 
tenſely Froſty and cold. 

Finding it therefore unlikely that I . 
ſoould do "ned more with . Huy- 
gens's Glaſs than I had done, I reſbo- 
red it to the Royal Society which lent 
it me, (and to whom Mr. gens 
bequeathed it by his laff M 11) content- 
ing myſelf with the Views it had given 
me, and that I had diſcovered it to be 
an alle Glaſs; which Dr. Hook, 
and ſome others of our beſt Fudpes, 
tocꝶ to be good for nothing. 

And now having given this Account 
of my Obſervations, and alſo ſhewed 
robat hinder d my compleating of them 
(ode hn Þ| (which 
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(which may excite farther Enquiries, 
as well as ſerve to vindicate myſelf) I 
ſhall recommend theſe things to ſuch as 
have good Glaſſes, particularly to the 
Diligence and Accuracy of my very 
ingenious Friend, the Reverend Mr. 
Pound, into whoſe Hands the Royal 
Society have put that noble Bequeſt of 
Mr. Huygens, and who is ſo well ac- 
commodated for raiſing and ufing that 
Glaſs, as to have ſeen ( among other 
 confiderable things) the frve Satellites 
of Saturn; which I confeſs I could 
never reach, nor above three of them 
that I could be ſure were Satellites : I 
ſay that ] could be ſure were ſuch, be- 

canſe it is not very eaſy to diſtinguiſh 
which are Satellites, and which are 
ſmall Teleſcopick Stars, which very 
frequently ſhew themſelves in a Glaſs 
of ſuch Goodneſs as that is. I re- 
member that I once verily thought I 
had found out ſeven Satellites of Sa- 
turn with this very Glaſs of Mr. Huy- 
Sens, 
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gens, ſo regularly were they placed in 
reſpeci of Saturn. But wben I came 
to examine them the folluwing Nights, 
T found that there were really no more 
than two Satellites, the reſt being ſmall 
Fixt Stars. But Mr. Pound's Skil] 
and Exatneſs in ſuch Obſervations is, 
I know, ſo great, (and I may add 
that of my ſagacious Friend Dr. Hal- 
ley too, who I hear hathſeen the ſame ) 
that I do not ſay this by way of Cauti- 
on to them, although it may ſerve as 
ſuch to many others. 
And now for a Cloſe, I ſhall take 
this Opportunity of publickly owning, 
with all Honour and Thankfulnefs, 
the generous Offer made me by ſome of 
my Friends, eminent in their Stations, 
as well as Skill and Abilities in the 
Laws, who would have made me a 
Preſent of the May-pole in the Strand, 
(which was to be taken down) or any 
other Pole I thought convenient for the 
2 of Mr. Huy gens's Glaſs. 
Bus 


— 
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But as my Incapacity of accepting the 
Favour of thoſe noble Mecœnates, hath 
been the Occafion of that excellent 
Glaſs being put into better Hands; ſo 
J aſſure myſelf their Expe&tations are 
abundantly anſwered, by the Number 
and Goodneſs of the Obſervations that 
have been, and will be made there- 
with. 
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Preliminary Diſcourſe 


CONCERNING 


The Syflems of the Heavens, 


the Habitability of the 
Planets, and a Plurality 


of Worlds, uſeful for the 
Ladin g of the following. 
Book. ” 5 


= Phyfic-Theology having 
; : WT; met with ſo quick a Sale 
a as to come to a third Im- 
—preſſion before the Year 
was expired, but eſpecially the Sol- 
licitations of many Learned Men, 

bs both 


— — 


<> <> <> <> > > > >a > > > | 


ij The Preface. 

both known and unknown, have gi- 
ven me great encouragement to ful- 
fil my promiſe, in ſending abroad 
this other Part, relating to the Hea- 
dens: which ſhould ſooner have ſeen 
the light, but that I was minded not 
to interrupt the Reader's patience 
with many Notes (which 1 could not 
well avoid in my Phyfico-Theology, 
and which my Rough Draught of 
this was burthened with) and there- 
fore I threw the greateſt Part of them 
into the Text: which neceſſitated me 
to tranſcribe the whole. And when 
my Hand was in, I new-made ſome 
part of it, and added many new Ob- 
ſervations of my own, which I then 
had lately made with ſome very good 
long Glaſſes I had in my hands; one 
of Campani's grinding; and others 
of Engliſh work, which exceeded it ; 
but eſpecially one of Mr. Huygens's 
of above 120 Feet, which few for 
goodneſs do ſurpaſs. 


Of 


The Author's Obſervations. it 
Of theſe Obſervations the Reader 
ſhould have met with many more 
(and I believe ſome of my ingenious 
Friends do expect more) but that I 
lie under two inconveniences: One 
the want of an open free Horizon, 
my Habitation being ſurrounded 
much with Trees. The other, and 
indeed the chief, the want of a long 
Pole of 100 or more Feet, to raiſe 
my long Glaſs to ſuch an height, as 
to ſee the Heavenly Bodies above the 
thick Vapours; which much obſcure 
all Objects near the Horizon, eſpe- 
cCially when viewed with ſuch long 

and good Glaſſes. But ſince that, 
two very dangerous fits of Sickneſs, 
and the increaſe of my Age, (both 
which have much impaired my Sight) 
have render'd me uncapable of Ph 
Obſervations, eſpecially at ſuch Sea- 
ſons of the Night and Weather, as 


are fitteſt for viewing the Heavenly 
Bodies. 


a2. - And 


_ 
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And therefore if J have not ſuffi- 
ciently anſwer d the expectations of 
ſome of my learned and ingenious 
Friends, I hope they will excuſe me, 
and believe it to be more my Cala- 
mity than Fault that I have done no 
more; eſpecially among ſuch Pla- 
nets as have advantageouſſy preſent- 
ed themſelves, as Saturn particular- 
ly hath, whoſe 5 or more Satellites 
it may be expected I have ſeen; but 
I could never reach but three of 
them, and they only when there 
were but few Vapours. And as for 
the Spots in Mars and Venus, and 
their Motion round their own Axes, 
after I had a good Furniture of ex- 
cellent Glaſſes, I had not any good 
Views of thoſe Planets before my 
Sickneſs, by reaſon of the too great 
_ diſtance of Mars from the Earth, and 
the proximity of Venus to the Sun, 
and the cloudy Weather, and the 
ſmall A which Venus had 

above 


The Author s and orders Obſervat. v 


above the Horizon about that time- 
But however what is here want- 
ing in my own, 1s ſufficiently made 
up from the Obſervations of others. 
Of which the learned World hath 
good Store, fince the Invention of 
the Teleſcope; which as it hath 
made ample diſcoveries of the Works 
of God, fo hath laid open a new, and 
a far more grand and noble Scene of 
thoſe Works than the World before 
dreamt of, and afforded us a far more 
rational Syſtem of the Heavens and 
the Univerſe, than was before enter- 
tained. : — 
And foraſmuch as I have frequent 
occaſions in my following Book to 
ſpeak of, and, according to ſome or 
other of the Syſtems of the Heavens, 
it is neceſſary I ſhould, by way of 
Preface, give ſome account of them, 
to enable fuch Perſons to underſtand 
my Book as are unacquainted with 
Aſtronomical Matters. 
a 3 Among 


vj Of the ſeveral Syſtems i 


— 
— 


Among ail the various Syſfems, I 
need take notice only of three, the 
Prolemaick, the Copernican, and the 


Me Syſtem. Of each of which! in 
their Order. 


Of the Ptolemaick Syſtem. 


In the Ptolemaick Syſtem the Earth 
and Waters are ſuppoſed to be in the 
Center of the Univerſe; next to which 
is the Element of Air, and next above 
that is the Element of Fire; next 
that the Orb of Mercury, then that 
of Venus, then that of the Sun; and 
above the Sun's Orb, thoſe of Mars, 
Jupiter, and Saturn; and above them 
all, the Firmament, or Orb of the 
fixed Stars; then the Cryſtalline Orbs ; 
and laſtly, the Cælum Empyreum, or 
Heaven of Heavens. All theſe maſſy 
Orbs, and vaſt Bodies born by them, 
are, in this Syſtem, ſuppoſed to move 
round the terraqueous Globe once in 

twenty- 


of the Univerſe. l vii 


twenty- four Hours: and beſides that, 
in ſome other certain periodical 
Times. For the effecting of which 
Motions, they were forced to con- 
trive ſuch Circles as they called 
Eccentricis and Epicycles, croſſing 
and interfering with one another; 
which I could not repreſent in ſo 
narrow a Compaſs as Fig. 1. is, 
which is a Scheme of this Prale- 
-maick Syſtem; which is univerſally 
ak by the Peri patetick Phi- 
loſophers. | 


Of the Copernican Syſtem. 


The next Sytem is the Pythage- 
rean or Copernican, being invented, 
as ſome imagine, by Pythagoras him- 
ſelf. But Diogenes Laertius (a) ex- 
preſly faith, that Pythagoras's Opi- 
nion was, hat the World was rownd, 


—— 


* Lib. 8. in Pythagori. 
a 4 con- 
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containing the Earth in the midſt « of 
it. And by Plinys Account ( of 
Pytbagoras his Diſtances, and Orders 
of the Planets, this ſeems to have 
been his Opinion. But the fame 
Laertius (c) affirms Philolaus the 
P yebagorean, Th IN x06 xgT2 Koxhor, 
WpaToY «mes b 3, Ice Evegrximy ann 
10 have been the firſt that ſaid the 
Eartb was moved in a Circle: But 
ſome ſay Hicetas the Syracuſian. So 
Plutarch, in his Life of Numa, /peak- 
ing of Numa's building the Temple of 
Veſta, /aith, be built it round, and 
that a continual Fire was kept there- 
in, in Imitation of the Figure of the 
Earth, or rather of the whole World 
itſelf, the middle of which the Pytha- 
goreans (not Pythagoras) zake to be 
the Seat of Fire. 

This Syſtem ( whoever was the 
Inventor of it) Copernicus a Canon 


(5) Nat. Hift. L. 2. c. 21, 22. 
(c) Ibid. in Philolao. 


of 
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of Tourain reſtored about the begin- 
ning of the fifteenth Century, and was 
followed therein by many confider- 
able Men, as Rbeticus, Mzſftlinus, 
Kepler, Rotham, Bullialdus, Lanſ- 
berge, Herigonius, Schickard, Gaſ- 
ſendus, Galilzo, and others. The 
laſt of which (by the ill- will and in- 
ſtigation of Pope Urban VIII. as it 
is ſuppoſed) had the misfortune to 
fall under the Cenſure of, and to 
have his Copernican Tenets condemn'd 
by the Inquiſition, and was forced 
to abjure them. The particulars of 
which, if the Reader hath a mind 
to ſee, he may find them in Ricctol:'s 
Almageſt (d). 
According to this Syſtem, the 
Sun is ſuppoſed to be in the Center, 
and the Heavens and Earth to revolve 
round about him according to their 
ſeveral Periods: Firſt, Mercury in 


(4) Lib. 9. Sect. 4. Cap. 40. 
. near 


— 
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near 88 Days; then Venus in ſome- 
what above 224 Days; then the 
Earth with its Satellite the Moon, in 
365 Days; then Mars in about 687 

Days; then Jupiter with his four 

Moons in about 4333 Days; and 
laſtly, Saturn in ſomewhat above 
10759 Days, with his 5 or more 
Moons revolving about him. And 
beyond or above all theſe, is the Fir- 
mament, or the Region of Fixt Stars, 
which are all ſuppoſed to be at 
equal diſtances from their Centre the 
Sun. 

This is the . Sen, 
which J have given a Scheme of in 
Fig. 2. And ſo far as this Syſtem 
relates to the Motion of the Earth, 
and the Sun reſting in the Centre, I 
prefer it to the Prolemaick Hypo- 
_ thefis on theſe Five Oy ac- 
COUnts : — 

1. Becauſe it is far more agree- 


able to Nature, which never goes a 
| round- 


the Copernican Syſtem. . x) 


rouud-about way, but always acts by 
the moſt compendious, ealy and 
ſimple methods. And in the Coper- 
nican way, that is performed by one, 
or a few eaſy Revolutions, which, 
in the other way, is made the work 
of the whole Heavens, and of many 
ſtrange and unnatural Orbs. Thus 
the Diurnal Motion is accounted for 
by one Revolution of the Earth, 
which all the whole Heavens are 
called for, in the other way ; So for 
the Periodical Motions of the Pla- 
nets, their Stations, Retrogradations 
and direct Motions, they are all ac- 
counted for by one eaſy, ſingle Mo- 
tion round the Sun, for which, in 
the Prolemaick way, they are forced 
to invent divers ſtrange, unnatural, 
interfering Eccentricks and Epicycles : 
An Hypotheſis ſo bungling and mon- 
ſtrous, as gave occaſion to a certain 
King to fay, If he had been of God's 
Council when he made the Heavens, 
he 


—— 
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he could have tau gbt him how to have 


vn 


— 


mended his Work. 


2. As the Copernican is far more 


eaſy and agreeable to Nature than 


the Prolemaick Syſtem, fo it is far 
more compleat, and anſwerable to 
the various Phznomena of the Pla- 
_ ſeveral of which the Prolemaicł 

Hypotheſis either very aukwardly 


ſolves, or doth not at all come up 


to. I might inſtance here in divers 
Particulars relating to Yenus and 
Mercury, as why the Earth is never 
between them and the Sun, which 


the Pzolemaick Syſtem gives no tole- 


rable account of, and but poor ac- 
counts of other of their Phznome- 
na, as alſo of thoſe of the Moon and 
the other Planets. I might ſhew 
alſo how incoherent and improper 
the Motions aſſigned to the Heaven- 
ly Bodies are in the Prolemaick way, 
as that the Moon ſhould move round 
once in a Month, the cther Planets 

1 in 


"the Copernican Syſtem. 
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in ſuch and ſuch Periods as are 
aſſigned to them; the Firmament, 
or Fixt Stars, in 25 or 26000 
Years; the Sphere beyond that in 
1700 Years; and theTenth Sphere in 
3 Years; and the outermoſt of 
all, the Priced Mobile, which moves 
all thereſt, in only 24 Hours. Which 
are Motions ſo unproportional, and 
diſagreeable, that are ſufhcient to 
ſubvert the whole Hypotheſis. But 
it would be endleſs to enter into a 
detail of fuch incoherences and im- 
proprieties as the Pzolemaick Syſtem 
abounds with. 

3- The prodigious and incon- 
ceivable Rapidity aſſigned by the 


Prtrolemaichs to the Heavens, is by the 


Copernicam Scheme taken off, and 
a far more ealy, and tolerable Moti- 
on ſubſtituted in its room. For is 
it not a far more eaſy Motion for the 
Earth to revolve round its own Axis 
in 24 — than for ſo great 

a num- 


1 
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a number of far more maſſy, and far 
diſtant Globes, to revolve round the 
Earthin the ſame ſpace of time ? If the 
Maintainers of the Prolemaicł Syſtem 
do object againſt the Motion of the 
Earth, that it would make us dizzy, 
and ſhatter our Globe to pieces, what 
a precipitant, how terrible a Rapidi- 
ty muſt that of the Heavens be? 
What a Velocity muſt the Sun have 
to run its courſe, at the diſtance of 
21 or 22 Semidiameters of the Earth ? 
What a Velocity muſt that of the 
Fixt Stars, eſpecially that of the Pri- 
mum Mobile be, at far greater di- 
ſtances than the Sun is? 
4. It is an inconteſtible argument 
of the Sun being the Centre of the 
Planets about him, and not the Earth, 
that their Motions and Diſtances re- 
ſpect the Sun, and not the Earth. 
For with regard to the Sun, the Pri- 
mary Planets have a very due Mo- 
tion, in proportion to their ſeveral 
Diſtances; 


— 
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Diſtanees; that is, Their Motions 
round the Sun, are in ſeſquiplicate 
Proportion to their Diſtances from 
him: but this Proportion doth not 
| hold at all with relation to the Earth. 
But as for the Secondary Planets, 
round Saturn, Jupiter and the Earth, 
it is very certain that they have the 
ſame reſpect to their Primaries, as 
theſe Primaries have to the Sun; that 
is, The Squares of their Revolutions 
are as the Cubes of their Diſtances. 
And as it is very certain and viſible, 
that the Secondary Planets reſpect 
their Primaries as their Centers, and 
move round them, fo it is in ſome 
meaſure (one would think) no leſs 
certain, and beyond doubt, that all 
the Primary Planets which have the 
ſelf· ſame reſpect to, and Motion with 
regard to the Sun, as thoſe Seconda- 
ries have to their Primaries, that 
thoſe Primaries, I fay, do move 
ronnd him as their Center, and not 
about 
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about the Earth, to whom they have 
no ſuch reſpect. 

5. The laſt Argument I ſhall al- 
ledge for my preference of the Coper- 
nicanto the Ptolemaick Syſtem is from 
the great Parity and Congruity ob- 
ſervable among all the works of the 
Creation; which have a manifeſt 
harmony, and great agreement with 

one another. 

Thus in our preſent caſe, it is 
manifeſt to our fight, that every 
Globe we have any good views of, 
hath ſuch like Motions, as thoſe are 
which we aſcribe to the Earth. The 
Sun indeed being in the Centre, is 
as it were fixt there, and hath no pe- 
riodical Motion: but yet the other 
Motion round its own Axis, we can 
manifeſtly diſcern. And as for all 
the Planets which move round about 
the Sun, they have, as far as tis poſ- 
{ible for us to ſee them, ſuch Moti- 
ons as thoſe we aſcribe to the Earth; 


namely, 


i 
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namely a Diurnal Rotation round 
their own Axes, and a periodical 
Revolution round the Sun. And if 
this be manifeſt in the other Planets, 
what ſhould hinder its being ſo in 
our own? Why ſhould ours be fin- 
gular? Why not be ſuppoſed to be 
moved as well as the reft, when it is 
very certain that either it hath thoſe 
Motions, or the Heavens have fo; 
and it is far more natural and eaſy 
for the Earth to perform them, than 
for the Heavens, as hath been alrea- 
dy ſhewn? 5 
Thus having ſhewn how far more 
probable the Copernican Syſtem is 
than the Pzolemaic, ſo tar as it relates 
to the Motions of the Heavens and 
Earth, and the Sun being in the 
Center, it remains ( before I proceed 
to the Third and laſt Syſtem) that I 
ſhould anſwer ſome Objections al- 
ledged againſt this Syſtem, partly 


b from 


and _ of the Earth, 


— — 


xviij Objections againſt 


from Scripture, and partly from Phi- 


 hiſophy and Sigh. 


The Objections from Scripture are 


ſuch as ſeem to aſſert the Immobility 


and Reſt of the Earth, and the Moti- 
on of the Sun and heavenly Bodies. 
The Texts that are brought to 


prove the Immobility and Reſt of 


the Earth, are, 1 Chron. 16. 30. The 
World ſhall be able, that it * not 
moved. The fame is ſaid, P/al. 93. 1. 
The world alſo is eftabliſbed, that it 
cannot be moved. And ſo the fame 
again, P/al. 96. 10. In P/al. 104. 5. 
G OD is faid to /ay the foundations of 

the Earth, that it ſhould not be moved 


for ever. And laſtly, Solomon, Ec- 


cleſ. 1. 4. aſſerts, that The Earth abi- 
deth for ever. Like to which is that 
of the P/almift, Plal. 119. go. Thou 
haſt eftabliſhed the Earth, and it abi- 
deth. Theſe are the principal Texts 
which ſeem to aſſert the I mmobility 
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The principal Texts which men- 
tion the Motion of the Sun and 
Heavenly Bodies, are ſuch as aſcribe 
Riſing, Setting, or ſtanding ſtill to 
them. Thus Ger. 19. 2 3. Toe Sum cα& 
riſen upon the Earth, when Lot en- 
tered into Zoar. And Gen. 15. 17. 
When the Sun went down, and it was 
dark, a ſinaabing Furnace, &c. 80 
Eccl. 1. 5. The Sun ariſeth, and the 
Sun goeth down, and haſteth to the 
place where be aroſe. So P/al. 19. 5, 
6. the Sun is ſaid to come out of his 
Chamber like a Bridegroon, and to re- 
joyce as a ſtrong man to run a race. 
That his going forth is from the end 
of the Heaven, and his circuit untothe 
ends of it. Purſuant to which Ex- 
preſſions of the Suns moving, it is 
ſaid allo to fand ſtill, and to go 
backwards. Thus Joſh. 10. 12, 13. 
Sun, fand thou till upon Gibeon, 
and thou Moon in the . alley of Ajalon. 


And the fun — ill, and the Moon 
b 2 ſtayed Cc. 
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ſtayed. - - - So the Sun flood fill in 
I midſt of Heaven, and haſted not 
to go down about a whole day. And 
in 2 Kings 20. 10. and 25 38. 8. 
the Sun is ſaid to have returned 
ten degrees backward in one of the 
Places, and its ſhadow to have done 
ſo in the other. 

Theſe are the chief Texts of Scrip- 
ture, which ſeem to lie againſt the 
Copernican Hypotheſis. In anſwer to 
which, this may be ſaid in general 
to them all; That fince the defign 
of the holy Writings i is not to inſtruct 
Men 1n Philoſophical, but Divine 
Matters, therefore it is not neceſſary 
to reſtrain the Senſe of thoſe Texts 
to the ſtrict propriety of the Words, 
but take them to be ſpoken accord- 
ing to the appearance of things, and 
the vulgar notions and opinions which 
men have of them, not according 
to their reality, or Philoſophical 
verity. Thus in divers other in- 
ſtances 
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ſtauces the holy Scriptures ſpeak ; 
and thus even Philoſophers them- 
ſelves ſpeak. Yea, the Copernicans 
themſelves, although they profeſſed- 
ly own, and defend the contrary; 
yet in vulgar ſpeaking in our preſent 
Caſe, ſay, The Sum riſetb, ſetteth, and 
moveth, &c. making that to be the 
act of the Sun in vulpar Diſcourle, 
which they contend to be in reality 
performed by the Earth. And if 
Philoſophers, and others ſhould not 
thus expreſs themſelves according 
to the appearance of things, and 
mens vulgar apprehenſions of them, 
it would need a Comment, and 
they muſt explain themſelves every 
time they ſpeak, in order to their 
being underſtood. 

Having given this general 8 
I thall next conſider the particular 
Texts themſelves, and fee whether 


they neceſſarily infer what they are 
brought for the Proof of. 


h 3 And 


xx Ob jections "again 


Aud in the firſt place, as for the 
Texts brought to prove the Immobi- 
lity of the Earth, it is manifeſt that 
the Stability of the World, men- 


tioned in the three firſt Texts, doth 


not relate to the Earth's motion, ei- 
ther Annual or Diurnal, but to the 
Condition, State and Order of thc 
World inhabiting the Earth, parti- 
cularly the Peace and Proſperity 
| thereof, One of our own lateſt, 
and moſt learned Commentators, 
the late Biſhop Pazrick (e) under- 
ſtands the Goſpel State to be meant 
in the firſt and third of the Texts. 
And his Paraphraſe on that in P/alm 
93: I. is, He who made the World, 

will ſupport that excellent Order 
aha in we are ſettled; ſo that it ſhall 
not be in the power of Man to diſturb 
what he hath eftabliſhed. 


— 


— 


(e) See his Commentary on Chron. and Para- 


phraſe on Pſaims, 
As 
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As for what is faid in P/alm 1 04. 
5. it is manifeſt that the P/almi/? is 
there celebrating the works of Crea- 
tion, and that there was as fair an 
occaſion of ſpeaking of the Earth's 


Reſt, in relation to its two Motions, 


as any where. But yet even here 


alſo the ſecurity and permanency of 
its State 1s the thing aimed at. The 


laſt moſt learned Commentator thus 


paraphraſes on the place, (F) //bo 
hath fettled the maſſy Globe of the 
Earth, even in the liquid Air, upon 


ſuch firm foundations, that none of 


thoſe Storms and Tempeſts, which beat 
upon it from without, nor any Gomme- 
tions from within, can ever tir it 0! 


of the place he hath faxed for it. 


As for the two remaining places 
in Eccleſ. and P/al. 119. it is plain 
enough that their Deſign is to ſhew 


— 


Biſhop Patrick's Parapb. on Pjal. 104. 5 
b 4 the 
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the Vanity and Inſtability of the 
things of this World, that they are 
all more fleeting and uncertain than 
other matters, even than the Earth 
itſelf, on which they have their re- 
ſidence. In Rach, the Wiſe Man 
(who had undertaken to prove all 
things here below to be Vanity) be- 
gins with the State of Man himſelf, 
and ſhews that to be more fickle and 
tranſitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all re- 
turn again. The Generations of 
men pals away; but the Earth abi- 
deth for ever, in the ſame unaltera- 
ble condition, without fuch going 
and coming as that of the Genera- 
tions of men have. 

In P/al. 1 19. 90. the P/almiſt ce- 
lebrates God's Faithfulneſs to all the 
various and ſucceeding Generations of 

the World, which he ſhews to be as 
conſtant and unalterable as the Earth 
itſelf, 


— 
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itſelf, which GOD hath fo eſtabliſh- 
ed, that it abideth through all the 
ſeveral Generations of Men, when 
they at the ſame time are fleeting 
and changing. 

Thus it appears that all thoſe ſe- 
veral Texts which aſſert the Stabi- 
lity of the World, or Earth, prove 
nothing againſt the Earth's Motion 
in a Philoſophical Senſe; only ex- 
preſs ſome M oral, Theological 
Truths. 

And ſo the ſame may be ſaid of 
thoſe other places of Scripture, which 
mention the Motion of the Sun and 
other heavenly Bodies, that ſay they 
riſe, ſet, and perform the Motions 
which the Copernicans aſcribe to the 
Earth. If we ſhould take theſe Ex- 
preſſions in a philoſophical, ſtrict, 
literal Senſe, and not as vulgar Ex- 
preſſions, ariſing from the appear- 
ance of things; we ſhall find that 
very odd and unreaſonable Conclu- 


ſions 
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ſions may as well be collected from 
thoſe Scriptures, as the Sun's Mo- 
tion: as that the Sun hath animal 
Life, Motion, and Deſire, being ſaid 
to act theſe things itſelf, to riſe, to 
ſet, yea to haſte to the place of his 


5 Riſing, or as the Hebrew hath it, 


to pant after, or eagerly to defire 
it (g). So in P/alm 19. the elegant 
Pſa: -:ift giving a poetical deſcription 
of this noble and admirable work of 
GOD, the Sun, faith, GOD hath, 
in the Heavens, made a Tabennacle 
fer him; as if the Sun had an Houſe, 
a Reſting Place provided for him; 
trom which he comes daily forth 
with beauty and luſtre, as reſplen- 
dent as that of a Bridegroom, and 
with the ſame ardency, joy and di- 
ligence runs his Courſe, as a Cham- 


ion doth his Race. And laſtly, his 


—ä— 


(3) INJ Anhelavit, inhiavit, vide Buxtorf. 
Lexicon. 


Going 
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Going forth is laid to be from the end 


of the Heaven, and his Circuit to 
reach to the ends thereof; as though 
the Heavens had two Extremities, or 
was (as the Ancients fancied the 
Farth to be) a long large Plane 
bounded by the Ocean, under which 
they imagined the Sun betook him- 
ſelf, and was thence ſaid 7:ngere ſe 


Oceano, to dip himſelf in the Ocean 
when he let. 


And as in theſe places of Scrip- 
ture the Sun is ſaid to ove; fo in 
the other places he is ſaid to Aland 
ill, and to go backward. But we 
ſhall find that very abſurd concluſi- 

ons would follow the taking thoſe 
Texts in a ſtrict literal Senſe. For in 
Joſbua the Sun is ordered to fand 

till upon Gibeon, and the Moon in the 
valley of Ajalon. But it would be 
very abſurd to take this in a literal 
Senſe, and imagine thoſe two great 
Luminaries were confined to thoſe 
two 
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two places, otherwiſe than in appear- 
ance to the victorious Mraelites. And 
if ſo conſiderable a part of the tranſ- 
action be ſpoken according to its ap- 
pearance, why not the whole? Why 
might not this Station as well be an 
arreſt of the Earth's Motion as of 
that of the Heavens, if the whole 
Miracle was not (as ſome not im- 
probably think) effected by means 
of ſome preternatural Refractions, 
or extraordinary Meteors, &c. 

And ſo for the Receſs of the Sun, 
or its Shadow in Hegełiabs caſe, that 
which in appearance ſeemed to be 
the action of the Sun is by divers 
learned Men thought to have been 
the effect of ſuch like extraordinary 
Refractions or Meteors, as I men- 
tioned in the laſt caſe: or if it was 
a real Receſs, why not of the Earth, 
rather than the Sun and whole Hea- 


vens? 


Thus 
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Thus having anſwer d the par- 
ticular Texts, it doth not appear 
that the Scriptures oppoſe the Coper- 
nican Syſtem, but that thoſe paſſages 
which ſeem to do ſo, are ſpoken 
more according as things appear than 
as really they are. For as St. Hrierom 
ſaith, (H Conſuetudinis Scripturarum 
eft---It is the cuſtom of the Scriptures, 
for the Hiſtorian fo to relate the opi- 
nion men had of many matters, as at 
that time thoſe matters were by all 

People taken to be. And in another 
place, /z) There are many things in the 
Holy Scriptures, which are ſpoken ac- 
cording to the opinion of the time in 
which they were done, and not ac- 
cording to their Reality. And this is 
no other than what is very reaſon- 
able, an ſuitable to the end and de- 
ſign of the Holy Scriptures, which 


(b) Hieron. in Matth, c. 13. 
(7) In Ferem. 28. 
a8 
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as I have faid, is rather to inſtruct 
men in Divine and Moral Doctrines, 
than Philoſophical Truths. And a- 
orceably hereto St. Auguſtine anſwers 
this very doubt concerning the Mo- 
tion of the Heavens. (7) Some of the 
Brethren (faith he) move a Queſtion, 
whether the Heavens ftand ſtill or are 

moved, becauſe, ſay they, if they are 
moved, how is it a Firmament? and 
if they ſtand ſtill, how do the Stars, 
which are believed to be fix'd in them, 
revolve from Eaſt to Weſt, the Mor- 
thern Stars deſcribing leſſer Circles 
near the Pole? --- To which, faith he, 
I anſwer, That theſe things do great- 
ly require ſeveral ſubtile and labori- 
ous Reaſons, to diſcover truly whether 
the matter be ſo, or not ſo. For the 
entering upon, and diſcuſſin$bf which, 
¶ have neither time, neither is it fit 


1. Auguſt, de Geneſi ad Literam. L. 2 c. 10. 
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it ſhould be done to ſuch as we defire 
to inſtruct in the way of Salvation, 


for the neceſſary benefit of the holy 
Church. 


Having thus anſwered the Ob- 
jections from Scripture, I ſhall in the 
laſt place conſider thoſe brought from 
Senſe and Philoſophy. 

The Objection from Senſe is, 
That we ſee the Heavenly Bodies 
actually to move, and therefore 
ought to believe they do fo. But 
there is no weight at all in this, be- 
cauſe whether we ourſelves, or the 
Object moveth, it amounts to the 
fame. As is manifeſt to any one 
carried in a Boat or Chariot; the Pro- 
greſſive motion of which, produceth 
the appearance of a Regreſſive mo- 
tion in the unmoved Objects we look 
upon; according to Virgils deſcrip- 
tion of Æneas and his company's 
leaving their Port. 


(/ Pro- 
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0 And. L. 3. ver. 7. 


(#) Provehimur 96% ogy terræmue ur- 
beſque recedunt 


i. e. Both Land and Towns receded 
when we left our Port. As for the 
reaſon hereof, I ſhall refer to the Op- 


ticians, particularly the famous Ke- 


pler, who in his Optices Aftronom. hath 
deſignedly handled this Point. 


The Objections from Philoſophy 


are too numerous to be diſtinctly an- 


ſwered, eſpecially ſuch as ſeem very 


nn particularly thoſe ground- 
ed on a ſuppoſition of the Verity 


of the Ariſtotelian Philoſophy, as the 


Immutability and Incorruptibility of 
the Heavens, &c. For anſwers to 


which, I ſhall refer the Reader to Ga- 


lilzo's Syſtem Mund. But for fuch 
Objections as ſeem to have ſome 
reaſon in them, they are chiefly 
theſe, That if the Earth be moved 


from 
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from W. to E. a Bullet ſhot Weſtward 
would have a farther Range, than 
one ſhot Eaſtward; or if ſhot N. or 8. 
it would miſs the mark; or if perpen- 
dicularly upright, it would drop to 
the Weſtward of the Gun. That a 
Weight dropp'd from the top of a 
Tower would not fall down juſt at 
the bottom of the Tower, as we ſee 
it doth. That Birds flying towards 
the E. would be hindered in their 
Flight, but forwarded in flying the 
contrary way; with much more to 
the ſame purpoſe. But not to enter 
into a detail of Anſwers that might 
be given to the preceding Objecti- 
ons from the Laws of Motion, and 
the Rules of Mechanicks and Ma- 
thematicks; I ſhall only make uſe 
of the moſt ingenious Galilæo's plain 
Experiment, which anſwereth all or 
moſt of the Objections. (/) Shur, 
faith he, yourſelf up with your Friend 
(1) Syſtem. Mund. Dial. 2. n 

C in 
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in the great Cabin of a Ship, toge- 
ther with a parcel of Gnats and Flies, 


and other little winged Creatures. 


Procure alſo a great tub of Vater, 
and put Fiſhes therein. Hang alſo a 
Bottle of Water up, to empty itſelf 


drop by drop into another ſuch Bottle 
placed underneath with a narrow 
neck. Whilſt the Ship lies fiill, dili- 
gently obſerve how thoſe little winged 


Creatures fly with the like fwiftneſs 
towards every part of the Cabin; how 


the Fiſhes ſwim indifferently towards 


all fades; and how the deſcending 


drops all fall into the Bottle under- 
neath. And if you throw any thing 


to your Friend, you need uſe no more 
force one way 'than another, provided 


the Diſtances be equal. And if you 
leap, you will reach as far one way 


as the other. Having obſerved theſe 


particulars whilſt the Ship lies ftill, 


make the Ship to ſail with what Ve- 


locity you pleaſe, and ſo long as the 


Motion 
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Motion is uni fordn, not flutuatin ing this 
way and that way, you ſball not per- 
cerve there is any alteration in the a- 
oreſaid effects; neither can you from 
them conclude whether the Ship mo- 
veth or flandeth ſtill. But in leaping 
yore ſhall reach as far on the Floor as 
you did before; nor by reaſon of the 
Ship's motion, ſhall you make a longer 
Leap towards the Poop than the Prow, 
notwithſtanding that whilſt you were 
up in the Air, the Floor under your 
feet had run the contrary way to your 
Leap. And if you caſt any thing 
to your Companion, you need uſe no 
more ſtrength to make it reach him, 
if he ſhould be towards the Prow, 
and you towards the Poop, than if 
von 2 in a contrary poſition. The 
Drops ſhall all fall into the lower Bot- 
tle, and not one towards the Poop, al- 
though the Ship ſhall have run many 
feet, whilſt x4 Drop was in the Air. 
The Fiſhes in the Water ſhall have 
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no more trouble in ſwimming towards 
the fore-part of the Tub, than towards 
the hinder-part, but ſhall make to- 
wards the Bait with equal ſwiftneſs, 
on any fide of the Tub. And laſtly, 
the Gnats and Flies ſhall continue their 
flight indifferently towards all parts, 
and never be driven together towards 
the fide of the Cabin next the Prow, 
as if wearied with following the ſwift 
motion of the Ship. And if by burn- 
ing a few grains of Incenſe, you make 
a little ſmcak, you ſhall perceive it 
to aſcend on high, and hang like a 
Cloud, moving indifferently this way 
and that, without any inclination to 
one fide more than another. The 
Cauſe of which correſpondence of the 
Effects, is, that the Ship's motion is 
common to all things contained in it, 
and to the Air alſo : I mean when 
thoſe things are ſhut up in the Cabin; 
but when they are above Deck in the 
open Air, and not obliged to Fon 
| De 
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the Ship's courſe, differences more or 
| leſs may ariſe among the forenamed 
Effefts. 

Thus Galilzo by this one Obſer- 
vation hath anſwered the moſt con- 
ſiderable Objections deduced from 
Philoſophy againſt the Motion of 
the Earth. And thus much ſhall 
ſuffice for the Explication and Proof 
of the Copernican Syſtem; eſpecially 
that part of it relating to the Solar 
Sytem. Which things I have more 
largely than ordinary inſiſted on, 
for the ſatisfaction of many that 1 
am ſenſible doubt of them, and par- 
ticularly ſome of my Friends (and 
thoſe not unlearned too) who may 
be apt to read my following Book 
with prejudice whereſoever I favour 


the Copernican Notions. 
And now I paſs from the Second 
Syſtem to the Third, which is cal- 
1 led 
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led the New Syftem, and by ſome 
the True Syſtem; which extends the 
Univerſe to a far more immenſe 
compaſs, than any of the other Sy- 
ſtems do, even to an indefinite 
Space; and repleniſhes it with a far 
more grand Retinue than ever was 
before aſcribed unto it. 
This Mew Syſtem is the fame 
with the Copernican, as to the Syſtem 
of the Sun and its Planets; as may 
be ſeen by the Scheme of it in Fig. 3. 
But then, whereas the Copernican Hy- 
potheſis ſuppoſeth the Firmament of 
the Fixt Stars to be the Bounds of 
the Univerſe, and to be placed at 
equal Diſtance from its Center the 
Sun; the New Syſtem ſuppoſeth there 
are many other Syſfems of Suns and 
Planets, beſides 3 in which we 
have our reſidence: namely, that 
every Fixt Star is a Sun, and encom- 
paſſed with a Syſtem of Planets, 
both Primary and Secondary, as well 
as ours. Theſe 
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Theſe ſeveral Syſtems of the Fixt 
Stars, as they are at a great and ſuf- 
ficient Diſtance from the Sun and 
us; ſo they are imagined to be at as 
due and regular Diſtances from one 
another. By which means it is, that 
thoſe multitudes of Fixt Stars appear 
to us of different Magnitudes, the 
neareſt to us large; thoſe farther and 
farther, leſs and lels. 

Of thoſe Syſtems of the Fixt 
Stars I have given a rude repreſenta- 
tion in Fig. 3. together with that of 
the Sun; which may ſerve to give an 
unskilful Reader ſome conception of 
the ſtate of the Univerſe ; although 
there be but little likeneſs in it, for 
want of room to lay out all the ſe- 
veral Syſtems in due proportion; 
which is neceſſary to a true repre- 
ſentation of the matter. 

In this 3d Fig. the Fixt Stars with 
their Syſtems (repreſented by little 
Circles about thoſe Stars, which 
C 4 Circles 
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Circles ſignify the Orbits of their re- 
ſpective Planets) are placed without 
the limits of the Solar Syſtem, and 
the Solar Syſtem is ſet in the Center 
of the Univerſe, and figured as a 
more grand and magnificent part 
thereof. And ſo it may be looked 
upon by us, by reaſon of its proxi- 
mity and relation to us. But whe- 
ther it be really ſo, whether it be in 
the Center of the Univerſe, and whe- 
ther among all the noble Train of 
Fixt Stars, there be no Syſtem ex- 
ceeding ours in its magnificent Re- 
tinue of Planets, both Primary and 
Secondary, and other admirable Con- 
trivances, is a difficulty, as out of the 
reach of our Glaſſes, ſo conſequent- 
ly above our ability to fathom, al- 
though not at all improbable. But 
be the various Syſtems of the Uni- 
verſe as they will as to their Dignity, 
it is ſufficient that in all probability 
there are many of them, even as 
| 1 many 
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many as there are Fixt Stars, which 
are without number. 
This Sy/fem of the Univerſe, as it 
is phyſically demonſtrable, ſo is what, 
for the moſt part, I have followed 
in the enſuing Book, but not fo ri- 
gorouſly and obſtinately, as utterly 
to exclude or oppugn any other Sy- 
ſtem; becauſe as the Yorks of GOD 
are trul great, and ſufficiently ma- 
nifeſt their excellence and magni- 
ficence in any Syſtem; ſo I was 
willing to ſhew the ſame in ſuch 
Syſtems as I had occaſion to ſpeak 
of them in; becauſe I would not-of- 
fend, and conſequently not bar the 
force of my arguments upon ſuch 
Readers, as might happen to be wed- 
ded to the Ariftotelian Principles, or 
| pre judiced tothe Prolemaicb, or any 
: other Sy/tem: Not that I had my 
ſelf any doubts about this Vew Sy- 
flem, but think 1 it to be far the 4 A 


rational 
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rational and probable of ny for 
theſe reaſons: 

1. Becauſe it is far the moſt 
magnificent of any ; and worthy of 
an infinite CREATOR; whoſe 
Power and Wiſdom as they are with- 
out bounds and meaſure, fo may in 
all probability exert themſelves in 
the Creation of many Syſtems as 
well as one. And as Myriads of Sy- 
ſtems are more for the Glory of 
GOD, and more 5 his 
Attributes than one; ſo it is no leſs 
probable than poſſible, there may be 
many beſides this which we have the 

Privilege of living in. But it is very 
highly probable the matter is ſo, by 
reaſon, 

2. We ſee it is really ſo, as s far as 
it is poſſible it can be diſcerned by 


us, at ſuch immenſe Diſtances as 


thoſe Syſtems of the Fixt Stars are 
from us. Our Glaſſes are indeed too 


weak 
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weak ſo to reach thoſe Syſtems, as 
to give us any aſſurance of our ſee- 
ing the Planets themſelves, that en- 
compaſs any of the Fixt Stars. We 
cannot ſay we ſee them actually mo- 
ving round their reſpective Suns or 
Stars. But this we can diſcern, viz. 
That the Fixt Stars have the Nature 
of Suns, as I have made probable in 
Book 2. Chap. 2. As alſo that there 
are ſome things very like unto Pla- 
"nets, which ſometimes appear and 
diſappear in the regions of the Fixt 
Stars; as ] have ſhewn in my diſcourſe 
of New Stars, Book 2. Chap. 3. 

But beſides what have faid there, 
I have this farther to add from ſome 
late obſervations I have made fince 
my writing that part of my Book; 
and that is, That the Galaxy being 
well known to be the fertile place of 
New Stars, the region in which they 
commonly appear, I am much incli- 


ned to be of opinion, that the ¶ hite- 
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neſs there, is not cauſed by the bare 
Light of the great number of Fixt 
Stars in that place, as hath common- 
ly been thought, but partly by their 
Light, and partly (if not chiefly ) by 
the Reflexions of their Planets ; which 
ſtop and reflect, intermix and blend 
the Light of their reſpective Stars or 
Suns, and ſo cauſe that Whiteneſs 
the Galaxy preſents us with ; which 
hath rather the colour of the reflect- 
ed Light of our Moon than the Pri- 
mary Light of our Sun. 
And that there are Planets enough 
for this purpoſe, I ſuſpect, becauſe 
have ſome reaſons to imagine 
that there are many more ew Star; 
in the Miky-way (all which I take 
to be a kind of Planetary Globes) 
than have ever yet been taken no- 
tice of, and that many of thoſe pro- 
digious numbers of Teleſcopical Stars 
vifible there, are of the numbers of 
Mew Stars or Planets, and not of 


Fix: 
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Fixt Stars only. This Suſpicion I 
have for ſome time had, but eſpeci- 
ally lately from my Views Te 
New Star that now begins to diſap- 
| pear in the Swan's Neck. Which 
gave me occaſion to inſpect ſome 
other parts of that Conſtellation, 
moſt parts of which are well reple- 
niſhed with a numerous train of ſmall 
Stars. Amongſt which, ſometimes 
methoughts more have preſented 
themſelves thro' one and the ſame 
Glaſs, and ſometimes I have miſt 
ſome I thought I before ſaw: and 
ſometimes alſo methoughts J have 
ſeen them nearer to, and ſometimes 
farther off thoſe Stars that did con- 
ſtantly preſent themlelves. But as 
theſe things are to my ſelf novel, 
and what I confeſs I have rather Suſ- 
picions of than Certainty, I ſhall re- 
fer them to the future Obſervations 
of myſelf, and others, for their Con- 
frmation; eſpecially becauſe thoſe 


Appro- 
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Approximationsand Receſſes of ſome 
of the little Stars I ſpeak of ſuit not 
with the Obſervations of ſome very 
eminent Aſtronomers. 

Theſe Obſervations as they will 
open to us a new, and admirable 
Scene of the Heavens (if it be as [ 
imagine) ſo I earneſtly recommend 
the Enquiry into it to ſuch as de- 
light in thoſe matters. For the do- 
ing of which, I conceive it may be 
ſufficient, and the eaſieſt courſe, to 
make the Obſervations in ſome one 
part of the Milky-way, as in ſome 
part of the Swan for inſtance; and 

I would adviſe that an Area of th= 
Heavens may be taken in, contain- 
ing as much or a little more than fal- 


— 


leth within the compaſs of the Tele- 
ſcope you make uſe of: Which was 
the way I practiſed, and that part of 
the Heavens, in which I obſerved. 
All the Stars that fall within this A- 
rea, an exact Map muſt be taken of, 
which 


| — 
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which will ſnew when any Variatis 
ons happen. And for taking in the 
larger Area of the Heavens, a Glaſs 
of 6 or 8 Feet is ſufficient, and ra- 

ther better for the purpoſe than lon- 

ger Glaſſes, which take in leſs, and 

are more troubleſome in uſing. 

Having thus repreſented the State 
of the Univerſe according to the 
New Syſtem of it, the uſual Que- 
ſtion is, What is the uſe of ſo many 
Planets as we ſee about the Sun, and 

ſo many as are imagined to be about 

the Fixt Stars? To which the anſwer 

is, That they are Worlds, or Places 

of Habitation, which is concluded 
from their being habitable, and well 
provided for Habitation. This is 
pretty manifeſt in our Solar Planets, 

from their being opake Bodies as our 

Earth is, conſiſting in all probability 

of Land and Waters, Hills and Val- 
lies, having Atmoſpheres about them, 
Moons miniſtring unte them, and 


being 
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being enlightned, warmed and in- 
fluenced by the Sun; whoſe yearly 
Viſits they receive, for Seaſons; and 
frequent Returns or Revolutions, for 
Days and Nights. All which parti- 
culars are fully treated of in the fol- 
lowing Book, and need not there- 
fore to be anticipated here. Only 
there is one thing, which for want 
of ſufficient Obſervations, I could 
not ſo fully ſpeak of as I would; and 
that is concerning the Seas in the 
Moon, in Book 5. Chap. 4. Note a. 
whoſe very exiſtence Mr. Huygens (m) 
denies, faying, Marium vero fimili- 
tudinem illic nullam reperio, &c. i. e. 
In the Moon I find no likeneſs of Seas, 
altbo Kepler and moſt others are of 
aà different opinion. For thoſe vaſt 
plane Regions, which are much darker 
than the mountainous parts, and are 


commonly taken for Seas, and bear 


(un) Coſmotheoros, P. 114. 


the 
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the names of Oceans; inthoſe very pla- 
ces viewed with a long Teleſcope, I find 
little round Cavities with ſhadows fal- 
ling within them, which cannot agree 
with the Surface of the Sea: as alſo 
thoſe very large Fields when carefully 
viewed, do not preſent us with a Super- 
ficies altogether equal. Wherefore 
theſe cannot be Seas, but are ſuch places 

as conſiſt of a leſs bright matter than 
that which is in the more hilly parts, 
but in which alſo there are ſome places 
brighter than others. Thus the moſt 
ingenious Mr. Huygens, who then 
proceeds to ſhew that there are nei- 
ther Rivers, Clouds, Air, or Vapours. 
But that there are Seas or great 
Collections of Water, and conſe- 
quently Rivers, Clouds, Air and Va- 
pours in the Moon, I ſhall make out 
from ſome of my own Views and 
Obſervations; many of which were 
made with Mr. Huygens's own long 
Glaſs before mentioned: through 
d which, 
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which, and all other long Glaſſes, in- 
ſtead of imagining the Lunar Spots 
to be unlike Seas, I have always 


thought them to look more like 


Seas, than through ſhort Glaſſes. 

It is true indeed that in thoſe 
Spots we take to be the Seas, there 
are ſuch Cavities as Mr. Huygens 
ſpeaks of, or rather Mountains with 
ſhaded Cavities in them, as alſo ſome 
parts leſs dark than others. Thus 


in the Southerly Parts of the Lunar 


Euxine and Mediterranean, in the 
Sinus Sirbonis, the Ag yptian, and 
divers other Seas, there are ſeveral 
ſuch Parts that appear more lumi- 
nous than others, ſome having the 
appearance of Rocks and Iſlands, 
ſome of large Shallows, particularly 
towards the Shores, and eſpecially in 
the Seas bordering on the Conti- 
nents, ſuch as the great Southern 
Continent of the Lunar 22 pt and 
Pal:fine. But this is no concluſivc 

argu- 
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argument of thoſe parts not being 
Seas; becauſe they may be Seas ha- 
ving many Iflands and Shallows in 
them. But then in other Parts, and 
even in ſome Parts of theſe laſt na- 
med, the Spots appear darker, and 
with but few of thoſe Eminences or 
Iſlands, thoſe brighter or ſhallow 
Parts. Thus the Northerly Euxine 
and Mediterranean, the Palus Mzo- 
tis, and many other of thoſe Lunar 
Seas; few of thoſe parts that have 
the aſpect of Iſlands or Shallows are 
to be diſcerned in them, only one 
here, and another there, at conſider- 
able diſtances from one another. 
And in this very manner I doubt 
not our terraqueous Globe would ap- 
pear, if viewed at the Moon, or at 
ſome Miles aloft. We ſhould there 
| perceive our deep Oceans would be 
of a darker Colour, like the darker 
ſpots of the Moon; and the fingle 
Hles of St. Helena and Aſcenſion, and 
" 7 wn the 


bj That there wy 


the more numerous ones of Ladrones, 
| Vanaries, Azores, &c. to have the 
ſame appearance that the few ſcat- 
ter d Iſlands have in the deeper Lu- 
dar Seas: and our ſhallow Seas with 
their numerous Rocks and Iflands 
_ diſperſed about them, eſpecially to- 
wards the Continents, would look 
as thoſe in the Moon do. 

That a Reader unacquainted with 
the phy of the Moon, may 
apprehend what I have ſaid here and 
elſewhere, concerning the parts and 
appearances of the Moon, I have 
repreſented them in Fig. 10. and 11. 
In Fig. 10. the Face of the Full 
Moon 1s repreſented, its bright and 
dark s with moſt of the Names 
given them by Hevelius, whoſe Lu- 
nar Geography is juſtly the moſt fol- 
lowed. In Fig. 1 1. I have repreſen- 
ted the appearance of the Moon's 
Edge on this laſt Nov. 4. 1714. ſoon 
after the — for the expli- 


cation 
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cation of what is ſaid concerning 
the Evenneſs of the Surface of the 
Lunar Spots in Book 5. Ch. 4. Note 4. 

It may be there obſerved that the 
| ſurfaces of all the Seas appear ſtrait 
and level, only the top of here and 
there a Rock or Iſland preſents it- 

ſelf at a ſmall diſtance. Thus the 
ſurface of the Hyperborean Sea be- 
tween a and 6 appears even and le- 
vel, although through a Teleſcope 
that Sea looks but like a great Lake 
or Marſh. So do the parts of the 
Mediterranean about d, from 5 to i, 
except when they are interrupted by 
Rocks or Land, as they are at h, g 6, 
and c. At the laſt of which places, 
begins a ridge of Hills encompaſſing 
the Northern part of the Mediter- 
ranean, which makes a pretty ſhew 
in the Teleſcope. 

And now conſidering how ac- 
compliſhed the Moon, and all the 
aber Planets are for Habitation, 

d 3 how 
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how ſolemn an Apparatus in them 
for this ſervice: and conſidering alſo 


that theſe Accoutrements relate to 
their reſpective Planets only, and in 


all probability are of little or no uſe 


to our Earth; with great reaſon 
therefore the 8 of the new 


Syſtem conclude thoſe Planets, yea 


all the Planets of the Sun and of the 
Fixt Stars alſo, to be habitable Worlds 
places, as accommodated for Habi- 
tations, ſo ſtocked with proper In- 
habitants. 

But now the next Queſtion com- 
monly put is, What Creatures are 


they inhabited with? But this is a 


difficulty not to be reſolved without 
a Revelation, or far better Inſtru- 
ments than the World hath hither- 
to been acquainted with. Burt if the 
Reader ſhould havea mind to amuſe 
himſelf with probable Gueſſes about 
the Furniture of the Planets of our 


Solar Syſtem, what Countries tis 
proba- 
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probable are there, what Vegetables 
are produced, what Minerals and 
Metals are afforded, what Animals 
live there, what Parts, Faculties and 
Endowments they have, with much 
more to the fame purpoſe; he may 
find a pleaſant entertainment enough 
in the great Mr. Chriſtian Huygens's 
Cofmotheoros and ſome other Authors 
that have written on the Subject. 
To which I ſhall refer him, rather 
than give either him or myſelf any 
farther trouble about theſe matters, 
which are merely conjectural. 

Thus having, for the fake of the 
unskilful Reader, given an account 
of the three Syſtems principally con- 
cerned in the following Eook, and 
having alſo, for the fake of the Doubt- 
ing Reader, inſiſted more largely than 
ordinary upon the two laſt of thoſe 
Syſtems, little remaineth for the 
utting an end to this long Preface, 
5 to make my Excuſe (if it needs 

e d 4 any) 


Ivj The — 


any) for aſſigning the Diameters and 
Diſtances of the Heavenly Bodies in 
Engliſh Miles, rather than other lar- 
ger Meaſures, which would perhaps 
have come nearer the truth. But 
this was alſo for the ſake of ſuch as 
are not very converſant in Aſtrono- 
mical Matters and Dimenſions, who 
can better underſtand you, when you 
fay, It is ſo many Miles, than ſo ma- 
ny Degrees, Minutes, or Seconds, or 
Semidiameters of the Earth, or the 
other Planets. 

And now for a Concluſion, I ſhall 
only intreat all my Readers to join 
with me in their earneſt Prayers, 
that as this Work is deſigned for the 
good of Mankind, * for 

the Conviction of Infidels and Irre- 
ligious, for the Promotion of the 
Fear and Honour of Gov, and the 
cultivating of true Religion, fo it 
may have its  defired Effect. 


5 5 Daz am, 
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A Pre- 


> . 
— 1 


SURVEY 


HEAVENS. 


The INTRODUCTION. 


IHE P/almift faith, (a 
De Heavens declare the 
Wl Glory f GOD; and 
hd the Firmament ſheweth, 
publickly declareth, tel- 
leth forth, or preacheth his Handy 
Fork, as the Hebrew Word ſignifies: 


* 


(a) Plalm 19 1, 2, 3. 3 


r 
— 


2 The Heavens declare 


(a ) that Day unto Day uttereth 
Speech, and IN. Jig be unto Night ſhew- 
cth, or tells forth, Knowledge. Which 
Language of the Heavens is ſo plain, 
and their Characters ſo legible, that 
all, even the moſt barbarous Nati- 
ons, that have no Skill either in 
Languages or Letters, are able to 
underſtand, and read what they pro- 
claim. There 1s 0 Speech nor Lan- 
guage where their Voice is not heard : 

their Line is gone out through all the 
Earth, and their Words to the End 
of the World. 

That this ObGrrvation of the 
Pſalmiſt | is agreeable to Experience, 
is manifeſt from the Deductions 
which all Nations have made from 
God's Works, particularly from thoſe 
of the Heavens; namely, that there 


— — 


»„— 


( 4 ) a3 ſignificat aliguid verbis efferre coram 
zuntiare, aniiuatiare. Conrad. Kircher, Concord. 


Col. 226. Vol. 2. It is derived from a2 Coram, 


Aue. 


1s 


That there is a God. 3 


is a G OD; and that ſuch as have 
pretended to Atheiſm, and have de- 
duced God's Works from Chance, 
Ec. are ſingular and monſtrous in 
their Opinions. Thus faith AÆAlian, 
{ a ) There never was any Barbarian, 
that contemned the Deity, nor called 
in queſtion whether there be any Gods 
or no? or whether they take care of 
human affairs? No Man, neither 
Indian, nor Celt, nor Ægyptian ever 
entertained any ſuch Thought, as Eu- 
merus the Meſſenian, or Dionyſus 
the Phrygian, or Hippo, or Diagoras, 
or Socias, or Epicurus. So one of 
Plato's Arguments for the Proof of 
a God, is ( ) The unanimous Conſent 
of all, both Greeks and Barbarians, 
who confeſs there are Gods. And Plu- 
tarch (c) agreeable to what our P/a/- 
mift athrms, tells us whence they 


(a) De var. Hiſt. L. 2. cap. 31. 

( b ) De Legibus L. 10. 

(e) De Placit. Philoſ. L. 1. c. 6, 
B 2 col- 


4 De Concluſion 


collected this Knowledge of a Deity. 
Men, faith he, began to acknowledge 
à God, when they ſaw the Stars 
maintain ſo great a Harmony, and 
the Days and Nights through all the 
Year, both in Summer and Winter 
zo obſerve their Stated Rifings and 
Settings. And to paſs over a great 
deal of this kind, that I could cite 
from divers Heathen Authors, That 
faith the Szoick in Tully, (a) can be 

2 plai n and clear, as when we be- 
Hold the Heavens, and view the hea- 
venly Bodies, that we ſhould conclude 
there is ſome Deity of a moſt excellent 
Mind, by which theſe things are go- 
verned! - - A Prefent and Almighty 
God. Which be that doubts of, I di 
not under/iand, faith he, why he 
ſhould not as well doubt whether there 
be a Sun or no that ſhines. And then 


— — 


( 4 ) Quid enim poteſt efſe tam apertum, tamque 
_ perſpicuum, cum Cælum ſuſpeximus, Cc. De Nat. 


he 


Dear. I. 2. c. 2. 8 


_— C 


of all Nations. es 


he goes on to prove that this can be 


no idle Fancy depending on the 
Caprice of Man, but a well-ground- 
ed, ſubſtantial Opinion, bearing the 


Teft of Ages, and confirmed by the 


Length of Time. For, faith he, 
Time wears out the Figments of Opi- 
nions, but confirms the fudgments of 


Nature, or ſuch Notions as are 


grounded upon the true Judgment 
and Nature of Things. For which 
reaſon, faith he, both among ourſelves, 
and in other Nations, the Veneration 
Ff the Gods, and the Sacredneſs of Re- 
ligion augment and improve every Day 
znore and more. 


Thus the Heavens declare TY Gl- 


ry of God, even to the Heathen 
World, 5 manifeſtly are they the 
Handy-Work of God. And that 
they are his Work, will appear by 
taking a View of theſe ſeven Parti- 
culars. 


33 I. The 


6 Diviſion of the Work. 
I. The Magnitude of the Hea- 


vens. 


II. The great Number of the 
Heavenly Bodies. 


III. Their Diſtances. 

IV. Their Motions. 

V. Their Figures. 

VI. Their Gravity. 

VII. Their Light and Heat, and 


the admirable Proviſions made for 
thoſe Benefits. 


BOOK I 


MAGNITUDE 
UNIVE R 8 E, 


-A.ND-T HE 


BOD IE s therein contained. 


ä 


Cn AK. I. 
The Ancient aud Modern Reckonings 


C ompared. 


LETS! EFORE the Invention 
=; 


2 
8 of the Teleſcope, the Uni- 
. verſe was thought to be 

— cConfined within far more 
narrow Bounds, than it is ſince 
found to be, the fixt Stars being 
5 & ima- 


* 


— 
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imagined to be all placed in the Star- 
ty Heavens ( which they called the 
Firmament \ at equal Diſtances from 
the Earth (the Center) like ſo ma- 
ny golden Nails driven in the Top 
of tome arched Roof, or other 
circular Concave, encompaſſing our 
Eye. Theſe, although far more 
narrow Bounds, and a more ſcant 
Reckoning than it ſhould be, yet 
was ſufficient to ſhew who was the 
Maker of ſuch a ſtupendous Arch, 
and ſo noble a Train as is contained 
therein. 
But according to the modern 
Reckoning (which is far the moſt 
rational, and grounded upon bet- 
ter Phænomena) we ſhall find this 
Branch of the Creation far more 
magnificent, and worthy of its in- 
hnite CREA TOR, than thoſe for- 
mer Computations made it. 


And how grand and magnificent 
a Structure the Heavens are, will ap- 


pear 


. 
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pear by a diſtinct Conſideration of 
the Magnitude of the Heavenly Bo- 
dies themſelves; and of the Space in 
which they are. 


EFF Ä 


CH A p. II. 


The MAGNITUDE of the Heavenly 
Bodies. 


\ Lthough we are not able to 
give a certain Determination 
of the Magnitude of the Heavenly 
Bodies, by reaſon of their vaſt Di- 
ſtances, yet enough we know, and 
are {ure of, concerning their im- 
menſe Magnitude, to convince an) 
one that they are the Works of G oD. 
But to come to particulars. 

The Meaſure by which we uſual- 
ly gage and compare the Heavenly 
Bodies, 1s our Terraqueous Globe ; 


of whole Dimenſions and Bulk we 
Nas 
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can make a pretty good Eſtimate, 
having tolerably good and accurate 
Obſervations leading us thereto: the 
Particulars of which I have had oc- 
caſion elſewhere to ſpecify / a). 

By theſe Obſervations it appears 
that the Diameter of this our Globe 
is above 79 Hundred Miles; that 
conſequently its Surface 1s a good deal 
above 199 Millions of Miles, and its 
folid Content or Bulk near 265 
Thouſand Millions of Miles. It 


— 


a) Poyfico-Theol. B. 2. Ch. 2. In dich _ 
have made uſe of Mr. Pickar!'s Meaſure of the 
Earth. But notwithſtanding the Difference be 
but ſmall, viz. a little above 32 Miles in the 
whole Diameter of our Globe, yet I ſhall make 
uſe here of our Mr. N9:2299d's and Monſ. Cafſint's 
Meaſures, becauſe they agree to almoſt a Nicety, 
and Mr. Caſſiui's were made (by the French King's 
Command) at greater Diſtances, with the great- 
eſt Accuracy. And according to theſe Meaſures, 
the Diameter of the Earth is 7967'7 Engliſh 
Miles, its Surface 199444201 Miles, and its 
ſolid Content 2648 56000000 Miles. 


there · 
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therefore we ſhould go no farther 
from home than our own Globe, a 
Maſs we here have worthy of an In- 
finite Creator, a Work proclaiming 
that great Being that made it. 

But as vaſt a Body as this ſeems 
to be, it is much leſs than many, yea 


moſt of the heavenly Bodies that are 


viſible to us, except two or three of 
the Planets, which ſeem to be leſs 
than our Globe, namely Mars, whoſe 
Diameter is reckoned to be but 4875 
Engliſh Miles, and the Moon, whoſe 
Diameter is but 2175 Miles; and 
Mercury, whoſe Diameter is 2748 
Miles (a); but yet theſe are vaſt and 
amazing Bodies too. But for the reſt ; 
there is good Reaſon to imagine their 
Bulk exceeds that of our Terraque- 
ous Globe. Thus the two ſuperior 

Planets 


—_ — — ——_— 


(a) The Number of Miles which I have 
here, and all along aſſigned to the Diamerers 
of the ſeyeral Planets, are the mean Numbers 


between 


« * EY 
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Planets by far exceed us; Saturn be- 

ing computed at 93451 Miles in 
Diameter, and conſequently | at 
4272183000c0000 Miles in its 
Bulk; and Jupiter at 130653 Miles in 
Diameter, and 9 20011 200000000 
Miles in Bulk. But yet as amazing 
Maſſes as theſe all are, yet they are all 


between Mr. Flamjted's in Mr. Nhiſton's All ro- 
nomical Ledtures, and Mr. Huygens s in his Syſt. 
Saturi:. and Coſinot ber. which ' as Mr. IF hijton 
firſt ſuggeſted ro me) ſeem to be neareſt the 
Truth. For whereas the Rays of L.ight when in- 
texcepted by the Edge of a Knife or other Body, 
are as Sir Iſaac Newton obſerves in his Princip. 
L. 1. Prop. 96.) ſomewhat bent, as if attracted 
from a ſtrait Line by that Body; and whereas 
Mr. Flaimſteed's Meaſures were taken with a Mi- 
crometer that pinches, or claſps the oppoſite Edges 
of a Planet, which would incurvate the Rays 
one way; and Mr. Huygens's were taken with the 
[nterpoſition of a thin tapering Plate covering 
the Planet, as far as the Extremity of its Face, 
which would cauſe an Incurvation of the Rays 
the contrary way; therefore Mr. Flamſteed's Mea- 
lures are as much too little, as Mr. Huypgens's are 
too large, and conſequently the Mean between 
them, probably neareſt the Truth. 


far 
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far out-done by that ſtu pendous 
Globe of Fire, the Sun; which as it 
is the Fountain of Light and Heat to 
all the Flanets about it, affording 
them by his benign Rays, and kind- 
ly Influence, the great Pleaſures and 
Comforts of Life ; ſo doth it as far 
ſurpaſs them in its Bulk; its apparent 
Diameter being computed at 822148 
Engliſh Miles, and its ſolid Content 
at 290971000000000000 Miles, 
ſuppoſing the Face we ſee of the Sun 
to be its true and real Globe. 
Thus ſtupendous are the Magni- 
tudes of the Globes of this our So- 
lar Syſtem. But theſe are not all, 
nor perhaps the moſt conſiderable 
Bodies of the Univerſe. For the fixt 
Stars, altho in Appearance but fo 
many golden or flaming Spots, yet 
are, with great probability, ſuppoſed 
to be ſo many Suns, ſurrounded with 
their reſpective Syſtems of Planets, 
as our Sun 1s; and imagined to be no 
leſs 
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lefs in Magnitude, if not greater, 
( ſome of them at leaſt) than our Sun 
is, but only diminiſhed in Appear- 
ance, by their prodigious Diſtances | 
from us. 

If now we reflect upon the pro- 
digious Maſſes of thoſe many Hea- 
venly Bodies that preſent themſelves 
to our View (and many more I ſhall 
ſhew are unſeen) what a ſurprizing 
Scene do the Heavens afford us of 
the great CREATOR' Power ! 
A Train of ſuch immenſe Bodies, 
that what leſs than an Almighty 
Hand, could firſt find Matter ſufh- 
cient for, and then compoſe, ſuch 
Magnificent Works! But yet what 
is the Magnitude of all theſe Bodies 
to that immenſe Space in which they 
are? Which is the next thing to be 
conſidered. 


CAP. 
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CHAT. III. 
Of the Iu uE NSTITy * the 


Heavens. 


T is neceſſary that I ſhould give 
a diſtinct Conſideration to the 
immenſe Space poſſeſs d by the Hea- 
venly Bodies, becauſe it was once 
imagined to be limited by the nar- 
rower Bounds of the Prolemaic Sy- 
flem, by that which they called & 
3 the Starry Concameration, 
or Firmament of the Fixt Stars, as I 
have before intimated ; but now 
with far greater Probability and 
Reaſon, it is extended to an indefi- 
nitely larger Space, a Space ſufficient, 
without all doubt, to contain all the 
noble Variety of Syſtems therein ; 
not only our own of the Sun, but all 
thoſe others I mentioned, of the Fixt 
2 Stars 
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Stars alſo. But for the better Proof, 
and more eaſy Apprehenſion of the 
Magnitude of this vaſt expanded 
Space, let it be conſidered, 

1. That ſome, if not every one, 
of thoſe vaſt Globes of the Univerſe 
have a Motion. This is, in ſome, 
manifeſt to our Sight; and may eaſi- 
ly be concluded of all, from the 
conſtant Similitude and Conſent that 
the Works of Nature have with one 
another. But in what manner theſe 
Motions are performed, whether by 
the Motion of the Heavenly Bodies 
round the Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
enquire. 

2. It is manifeſt that the Earth is 
ſet at ſuch a due Diſtance from the 
Heavenly Bodies, and the Heavenly 
Bodies at ſuch a due Diſtance from 
one another, as not to interfere, 


claſh with, or diſorder one another. 
Nay, 
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Nay, ſo great is their Diſtance, ſo 


convenient their Situation, that they 
do not ſo much as eclipſe one ano- 
ther, except ſuch Planets as are cal- 
led Secondary. 


3. It is farther manifeſt alſo, 
That thoſe vaſt Bodies are ſo far off, 


as to appear extremely ſmall to our 
Eye, conſidering their prodigious 
Magnitudes. 

Now for the effecting of this, or 
any of the other Matters, it is ne- 
ceſſary that there be a ſufficient 
Space. And that there is ſuch, and 
what that Space is, we may make a 
Judgment of by conſidering Parti- 
culars, according to the beſt Obſer- 
vations we have of theſe thin 

And to begin neareſt home ; the 
neareſt of the Heavenly Bodies to us, 
is the Moon; whoſe Orb is the leaſt 
of any of the Celeſtial Globes, but 

1 the takes up a Space of near 480 


C thou- 
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thouſand Engliſh Miles in Breadth (a/ 
to perform her monthly Revolution 
in. And as for the Earth, it with 
the Moderns we ſuppoſe it, together 
with its Satellite the Moon, to re- 
volve round the Sun; or (which a- 
mounts to the ſame thing) it the Sun 
revolves round the Earth, this Mag- 
nus Orbis, as it is uſually called, is a 
Space of above 540 Millions of 
Miles Circumference (5), or 172 
Millions 


A ———— 


(a) The Moon's mean Diſtance from the Earth, 
according to Sir ac Newton's Princip. p. 430. 
is 60 Semidiameters of the Earth, according to 
which the Diameter of the Moon's Orbit is 
479905 Engliſh Miles. l 

(b) Concerning rhe Diſtance between the Su 
and the Earth, there is a great Diſagreement be- 
tween the former and latter Aſtronomers, occa- 
ſionꝰd by the Diſagreement between their Obſer- 
vations of the Sun's Tlorizontal Parallax (which 
is equal to the Earth's Semidiameter viewed at 
tne Sun) Tycho making it 3 minutes, Kepler but 
one, Bullialdus 2 minutes, 21 ſeconds, and Ric- 
10; but 28 ſeconds. Conſequently the Diſtan- 
ces ariſing trom hence are lets than thoſe of the 

latter 
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Millions of Miles Breadth. And if 
to that we add the Increment cauſed 
by the Sweep of the Moon, or the | 


—_— 


latter Aſtronomers. The very ingenious and ac- 
curate Monſ. de la Hire in his Tubul. Aſtron. thinks 
the Sun's Horizontal Parallax to be not above 6 
ſeconds, and his Diſtance therefore to be 34377 
Semidiametets of the Earth, or 136952807 Eng- 
liſh Miles. But although his Obſervations wer: 
made fince, yet I ſhall make uſe of Monf. Ca/j:- 
ais Number, being deduc'd from very ingeni- 
ous and accurate Obſervations of the Parallax or 
Mars, and agreeing nearly with the Determina- 
tion of two great Men, Mr. Flamſiced and Mr, 
Huygens, and I may add Dr. Halley too, who 
make it about 10 or 12000 Diameters of the 
Earth. That great Aſtronomer (Monſ. Caſſini l 
mean) aſſigns a Number between them, in his 
Les Elemens de L' Aſtron. F. 37. That the Sun's 
Parallax being ſuppoſed to be 9+ Seconds, gives the 
Diſtance of the Sun from the Earth 21600 Semi- 
diameters of the Earth : which are equal to 
86051398 Engliſh Miles. And imagining the 
Magnus Orbis to be a Circle (as it is indeed an 
Ellipſis not much differing from a Circle) the 
double of that Number is the Length of its Dia- 
meter, viz. 172102795 Engliſh Miles. 

Theſe Numbers are different from thoſe I have 
aſſigned in my Phyfico-Theol. B. I. ch. 4. Note 5. 
trom a Miſtake at that time. 


C2 Excur- 
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Excurſion of her Orb beyond the 
Magnus Orbis, we ſhall have a Space 
yet broader by near 280 Thouſand 
Miles. But as vaſt a Space as this 
ſeems to be, yet it is not ſuch as to 
cauſe either the Earth or Moon to 
claſh with any of the other Celeſtial 
Globes, as I have faid ; nay, fo far 
from that, that not ſo much as their 
Shade approaches any of them. In 
which caſe, what ample Orbs muſt 
the three Superior Planets have? 
What a Space is neceflary for them 
and their more numerous Moons to 
perform their much larger Courſes 
in? And accordingly, ſuch Spaces 
they and the reſt of the Planets are 
all found to have: Saturn an Orb of 
1641526386 Engliſh Miles Diame- 
ter; Jupiter an Orb of 895134000 
Miles; Mars of 26228 2910 Miles; 
Venus of 124487114 Miles; and 
Mercury an Orb of 66621000 Eng- 

| liſh 


mY? 
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liſh Miles (a): all of them Spaces ſo 


accurately laid out, and Diſtances ſo 
duly proportioned to their Revolu- 
tions about the Sun, that abundant- 
ly manifeſt infinite Wiſdom to have 
been concerned in their Appoint- 
ment, as I intend to ſhew in proper 
place. 

But now after this Account of 
this ſo prodigious a Space as that of 
our Solar Syſtem is, what 1s it to the 
nearly infinite Expanſum occupied by 
the reſt of the Heavenly Bodies! Of 
which we may have a faint Adum- 
bration by conſideriug the Diſtance; 
which, with the greateſt Probability 
of Obſervation and Reaſon, are 
aligned to the Fixt Stars. In order 


(a) Theſe 8 are t from Fi Di. 
ſtance between the Sun and Earth aſſigned in the 
preceding Note, and Sir 1/aac Newton's Diſtan- 
ces of the Planets from the Sun computed from 
their Periods in his Principia, L. 3. Phenom. 4, 
and are, as I humbly conceive, 22 moro accu. 
rate than other Calculations that I have met with. 


SC to 
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to the making an Eſtimate of which 
Matter, let it be ſuppoſed (which 1s 
_ uſually allowed) that the Fixt Stars 
are ſo many Suns; that they are of 
the ſame, or nearly the ſame Magni- 
tude as our Sun is; and that the Diffe- 
rence of their Magnitudes ariſeth 
from the Difference of their Diſtan- 
ces. If fo, then it will follow, That 
the Fixt Stars are each of them as 
much ſarther from us than the Sun, 
as their apparent Diameters are leſs 
than that of the Sun (a). And foraſ- 
much as few of them appear otherwiſe 
than as Points even through our beſt 
Teleſcopes, therefore how prodigiouſ- 
ly farther muſt they needs be from us 
than the Sun is, tq cauſe their Ap 
pearance to be ſo very much leſs than 
the Sun? For an Example, let us 
take one of the Fixt Stars ſuppoſed 


(a) Compare the ſagacious Dr. David Gregory 8 
Demonſtration of this in his Aſtron. L. 3. Prop. 
56, 60, and 61. 5 


ta 
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to be neareſt to us, as being the 
brighteſt and largeſt, namely Syrus. 
Now this, by accurate Obſervations 
a) hath been found to be in Appear- 
ance 27664 times leſs than the Sun; 
and conſequently, by the foregoing 
Rule, it is ſo many times farther off 
than the Sun is, which will amount 
to above 2 Millions of Millions of Eng- 
liſh Miles. And if fo, what an im- 
menſurable Space is the Firmament? 
wherein a great Number of Stars le(- 
ſer and leſſer, and conſequently (ac- 
cording to the foregoing Suppoſition) 
farther and farther off, are ſeen with 
our naked Eye, and many more diſ- 
covered with our Glaſſes, and ſtill 
many more and more with better 
Glaſſes (%, and in all probability 


many 


(a) See Mr. Huygens in Coſmotheor. p. 237. 

(% In viewing the Planets with my longer 
Glafles (eſpecially the Planets of a weaker Light) 
it often falls our that divers of the Fixt Stars, 
and fome of them very ſmall, preſent themſelvcs 
(- 4 ar. 


” 5 


— 
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many others that eſcape the reach of 
our utmoſt Art to deſcry : which 
may conſequently be as far diftant 
from thoſe we ſee, as thoſe are from 


7 Diſtances, Kc. Book l. 


— . c Oo 


Us. 


* 


— 


at the ſame time within the Glaſs, notwithſtand- 
ing its Area is not ſufficient to contain both Ju- 
piter and his moſt diſtant Satellites. By which 
means it is ſometimes difficult to diſtinguiſh be- 
tween thoſe Fix'd Stars and the Satellites of the 
Planets. Thus I have fometimes been ready to 
fancy that I ſaw one or more Satellites near Mars, 
until by future Obſervations I perceived they 
were only ſome of the Teleſcopick Fixt Stars ly- 


ing in the way of Mars. So about Saturn, I 


have often diſcerned the Likeneſs of many Satel- 
{ites, but I am not ſure I ever ſaw above three. 
From whence it is manifeſt, that in all Parts of 
the Heavens there are many Stars which preſent 
themſelves to cur Eye through our long Glaſſes, 


that are otherwiſe inviſible to us. 


CHAP. 


'Cm 4x IV. 


Practical Deductions from, and Re- 


fleftions upon, the M a GNIT UPE 
of the Heavens. 


AVING ſet forth the prodi- 
gious Magnitude of the Hea- 
venly Space. and of the Bodies there- 
in contained, before we proceed far- 
ther, let us pauſe a little, to conſider 
what influence theſe Thin 85 ought 
to have upon us. 

And in ſhort, who can behold 
the Regions above, and conſider the 
Things therein contained, and at the 
ſame time not own them to declare 
the Glory of God? Who can view that 
immenſurable Firmament in which 
| thoſe Bodies are, and not acknow- 


ledge 


26 Seneca's Reflexions. Book l. 
ledge his Handy-Work? Weadmire, 


as juſtly we may, the vaſt Bulk of 


this our own Globe: but when we 
conſider how much it is ſurpaſſed by 
moſt of the Heavenly Bodies, what 
a Point it degenerates into, and how 

little more even it, and what we 
call its Great Orb together alſo, are, 
when ſeen from the Heavens, this 
gives us a juſt and noble Idea of the 
Infinite Creator's Works, ſuch as is 
worthy of God, and ſuch as may 
make us ſlight, not overvalue, this 
little Heap on which we dwell, and 
cauſe our Thoughts and Defires to 
ſoar among the Heavenly Glories. 
Bur for an Application of theſe Con- 
ſiderations, let us hear Senecas Re- 
flexions upon the Matter, a/) who on 
this Account recommends Virtue, 


not purely becauſe it is a noble thing 


in its own Nature, and a great Bleſſing ng 


(a) Nat. Quæſt. L. 1. Præfat. fs 
ty 


— 
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70 be free from Evil, but alſo becauſe 


it enlargeth the Mind, and prepares 


it for the Knowledge of Heavenly 
things, and makes it fit to aſſociate 
with God (a)----Then, ſaith he, the 
Mind hath the conſummate and full 
good of our human State, when ha- 
ving conquered all Evil, it foars a- 
loft, and wandering among the Stars 
above, it is able to deride the ſtatel 
Structures of the Wealthy, and all 


their Riches.----Neither, faith he, 


can it contemn the Porches and Roofs 
ſhining with Ivory, the clipp d Groves, 
and the pleaſant Streams conveyed to 
their Houſes, until it hath wandered 


throughout the World, and from above 


looking down upon this little Globe, 
covered in a great meaſure by the Sea, 
and, where not fo, flovenly, and ei- 
ther burnt up in one part, or frozen 


in the other, it then ſaith to itſelf, 


2 


(a) Qui in conſortium DE I vemat, 


I 
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Is this that little Point that is divided 
among fo many Nations by Fire and 
Sword? Oh how ridiculous are the 
Bounds of Mortals when this River 
divides this Nation, that Mountain 
boundeth another, and that Deſart 
another? For as for this World, 
faith he, If is a Point in which ye 


fail, in which ye war, in which ye 


diſpoſe of Kingdoms. But above, are 
vaſt Spaces into the Poſſeſſion where- 
of the Mind is admitted, 6n Condition 

it hath brought but little of the Body 


along with it, that it hath cleanſed 


itſelf from every filthy thing, and be- 


5 ing diſengaged from the World, hath 


made itſelf illuſtrious, by being expe- 
ditious and light, and content with lit-. 


tle things. When ſuch a Mind, faith 


he, hath touched thoſe Celeftial Reg i- 
ons, it is then nouriſhed and grows; 
and as if delivered from its Bonds, it 
returns to its original State. And 
this Argument it hath of its — 

That 


— a — ͤ — — 
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that it delights in divine Matters, 
aud is converſant with them, not as 
things flirange, but its own. There it 
ſecurely bebolds the riſing and ſetting 
Stars, their different Courſes, &c. 
There this curious Spectator diſcuſſes 
every thing, and ſearches out every 
thing. And indeed what ſbould it 
do but pry into thoſe Matters, fince 

be knows they belong to himſelf? Then 
he contemns the narrow Bounds of his 
 Habitation in this World.- - And 
here at laſt he learns what he hath 
long enquired after : there he begins to 
know God (a). 


(a) Illic incipit DE U M nj: 1 
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Great NUMBER 


BOOK II. 


THE 


GF THE 


Heavenly Bodies. 


En A . 


A General View of the NuUuBtRs 
of the Heavenly Bodies. 


] II I Book given a Demonſtra- 
dioon of God from the Mag- 
nde of the Heavenly 
Bodies, I ſhall do the fame in this 


2 from 


GeV ING in the preceding 
[ 


Chap. 1. The great Number, &c. 3 


from their Vumber; a Number fo 
great, that we cannot view and 
conſider them without Aftoniſh- 
ment. Were there no more of them 
than the Sun, and the Planets (both 
Primary and Secondary) ſuppoſed to 
move about him, there would be a 
Number ſufficient to manifeſt an Al- 
mighty and Wife CREATOR. But 
when we view the Heavens, and ſec 
ourſelves ſurrounded with fo prodi- 
g10us a Number of illuſtrious Bodics, 
of various Magnitudes; when we 
go to other Parts of this our Globe, 
from the Northern, ſuppoſe, to the 
Southern Pole, and there diſcover a 
great Multitude of other Stars that 
were never ſeen in our Hemiſphere: 
when we perceive the Heavens thick 
beſet with them in every Place; and 
when (as I already hinted) we view 
the Heavens with our Glaſſes, and 
diſcover many more than our naked 
Eye could reach; and when we again 
view 
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view them with better and better In- 
ſtruments, and ſtill diſcover more 
and more of thoſe Starry Globes; 
when particularly we ſurvey what 
they call the Milly-Way, and fee 
the prodigious Number, I may al- 
moſt ſay Cluſters of Stars, that fill 
that Region of the Heavens, and cauſe 
that remarkable Whiteneſs there: I 
ſay, when we fee ſuch prodigious 
Numbers of thoſe Heavenly Bodies, 
which no Art of Man can number ; 
and when we farther conſider, that 
in all probability we do not ſee the 
half, nay perchance not the thou- 
ſandth Part of what the Heavens do 
contain; as we cannot but be ſtruck 
with Amazement at ſuch a multi- 
tude of GOD's glorious Works, fo 
we cannot but own the great CRE- 
ATOR in them; and we are worſe 
than Men, if we do not give him 


his due Praiſes. 


Cu a v. 
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That the Fixt Stars are Suns encom- 


paſſed with Syſtems of Planets. 


A LTHO' the Number of the 
Erratick, and Fixt Heavenly 
Bodies, we fee, are ſufficient to ſet 
forth the Exiſtence and Praiſes of 
their Great CREATOR, yet there 
is one thing more that I cannot eaſi- 
ly paſs over (though it hath only 
high Probabilities for it) becauſe it 
gives us a far more noble and agree- 
able Idea of the Creation, than the 

World was ever, that we know of, 

acquainted with before; and that is, 
That the beſt and moſt learned mo- 
dern Aſtronomers do generally ſup- 
poſe the great multitude of Fixt Stars 
we ſee, or imagine to be in the Uni- 
98 verſe, 
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verſe, to be ſo many Sums, and each 
of them encompaſſed with a Syſtem 
of Planets like our Sun. 

And that the Fix: Stars are Sms, 
or of much the ſame Nature as our 
Sun, there is great Reaſon to con- 
clude, 

1. Becauſe they are Bodies no leſs 
immenſe (as I have ſaid) than the 
Sun, but only diminiſhed, in appear- 
ance, by their prodigious Diſtances 
—_ us. 

. Becauſe they ſhine by their 
own native Light, not by any bor- 
rowed from the Sun. For fo great 
are their Diſtances from the Sun, and 
from us alſo, that it is not poſſible 
their Light ſhould be received from 
the 3 and reflected to us, as that 
of the Moon and other Planets is. 
And withal, ſo brisk and vivid is 
their Light, and ſo very ſmall their 
apparent Diameters, when diveſted 
of their glaring Rays, and made to 


have 


* 
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have their true appearance through 
our Teleſcopes, that no queſtion is 
to be made, but that they ſhine by 
their own innate Light, as our Sun 
doth. 

And if the Fixt Stars are ſo many 
Suns, certainly they miniſter to ſome 
grand Uſes in the Univerſe, far a- 
bove what hath uſually been attri- 
buted unto them. And what more 
probable Uſes, than to perform the 
Office of ſo many Suns? that is, to 
enlighten and warm as many Syſtems 
of Planets ; after the manner as our 
Sun doth the Erraticks encom 9 
it. And that this is the Uſe and Of- 
fice of the Fixt Stars is probable, 

1. Becauſe this is a far more pro- 
bable and ſuitable Uſe for ſo many 
Suns, ſo many glorious Bodies, than 
to fay they were made only to en- 
lighten and influence our leſſer, and 
I may ſay our inferior, Globe; which 
another Moon or two, or one or 
D 2 two 
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two of thoſe very Suns ſet nearer to 
us, would have better done, than 
all the whole train of Heavenly Bo- 
dies now doth. But inſtead of this, 
many of them, nay perhaps the 


greateſt number of them, are at ſuch 


immenſe Diſtances (as ſhall be ſhewn 


under the next Head) that they are 
out of the reach of our naked Eye. 
In which caſe, what uſe is it likely 
ſuch great numbers of ſuch immenſe, 


unſeen, far diſtant Bodies can be to 


our World, when there are ſo many 
already of divers Magnitudes of thoſe 
that fall under View, that (beſides 
other much greater Uſes they may 
ſerve unto in the Univerſe) do mini- 
ſter to our help and comfort here up- 
on Earth, in ſupplying the Abfence 


of the Sun and Moon by Night ? 


2. From the Parity, and conſtant 
Uniformity obſervable in all God's 


Works, we have great Reaſon to 
conclude, that every Fixt Star hath 


3 „ 
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a Syſtem of Planets, as well as the 
Sun. For it is certain, that the Sun 
is a Fixt Star to the Fixt Stars, as 
they are to the Sun. And in this 
caſe, if (as the juſtly renowned 
Mr. Chriſtian (a) Huygens argues) we 
ſhould imagine ourſelves to be placed 
ſomewhere in the Heavenly Regions, 
as far from the Sun as from the Fixt 
Stars, we ſhould then perceive no dif- 
ference between the one or the other. 
For it would be very unlikely that we 
ſhould fee any of the Solar Planets, 
either by reaſon of the diminiſhing of 
their Light, or becauſe their Orbs 
would fink into the ſame lucid Point IF 
with that of the Sun. Being then ſo 
placed, we ſhould imagine all theſz 
Stars | both Sun and Fixt Stars] zo be 
much of the ſame Nature and Kind ; 
and from a View of any one of them 
nearer to us than the reſt, ae ſhould 


* 


(a) Colmotheoros, p. 133. 
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nale our judgment of them all. And 
now being, faith he, by the favour of 


God, admitted fo near one of them, 
namely the Sun, as to ſee fix leſſer 
Globes revolving round about him, and 
other Secondary ones revolving round 
fome of them: why ought we not to 
hare the ſame judgment of the reſt of 
thoſe Suns, as of this, and think it al- 
together probable, that this is not the 
3 Star, of all the number, that is en- 
2 with ſuch a train, or in any 
reſpett excels the reſt? Neither alſo 
that this Star alone revolves round its 
own Axis, but rather that all the reſt 
have ſomewhat of the ſame kind alſo. 
And fo that learned Perſon goes on 
in the further purſuit of his ingeni- 
ous 1 

Beſides thoſe ſtrong probabi- 
lies we have this farther to recom- 
mend thoſe imaginations to us, that 
this Account of the Univerſe is far 


more magnificent, worthy of, and 


becoming 


\ 


. 
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becoming the Infinite CREATOR, 
than any other of the narrower 
Schemes. For here we have the 
Works of the Creation, not confined 
to the more ſcanty limits of the Orb, 
or Arch of the Fixt Stars, or even the 
larger Space of the Primum Mobile, 
(which the Ancients fancied were the 
utmoſt Bounds of the Univerſe) but 
they are extended to a far larger, as 
well as more probable, even an inde- 
finite, Space; as was et forth in the 
firſt Book. Alſo in this Proſpect of 
the Creation, as the Earth is diſcard- 
ed from being the Center of the U- 
niverſe, ſo neither do we make the 
Uſes and Offices of all the glorious 
Bodies of the Univerſe to center there- 
in; nay in Man alone, according to 
the old vulgar Opinion, that a// things 
were made for Man (b). But in this 
our Scheme, we have a far more ex- 


0) See Phyſico- Theol. B. 2, c. 6. N. 2, 
D 4 tenſive, 


40 Modern Syſtem beſt. Book II. 


tenſive, grand, and noble View of 
God's Works: a far greater Number 
of them; not thoſe alone that for- 
mer Ages ſaw, but multitudes of 
others that the Teleſcope hath diſ- 
covered ſince; and all theſe far more 
orderly placed throughout the Hea- 
vens, and at more due and agreeable 
diſtances, and made to ſerve to much 
more noble and proper Ends: for here 
we have not one Syſtem of Sun and 
Planets alone, and one only habi- 
table Globe, but myriads of Sy- 
ſtems, and more of habitable 
Worlds (c), and ſome, even in our 
own Solar Syſtem, as well as thoſe 
of the Fixt Stars. And conſequent- 
ly, if in the Sun and its Planets, al- 
tho viewed only here upon the 
Earth at a great Diſtance, we find 
enough to entertain our Eye, to cap- 
tivate our Underſtanding, to excite 


c) See the Preface, p. 50. 
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our Admiration and Praiſes of the 
infinite C RE AT O R and Con- 
triver of them; what an Augmenta- 
tion of theſe Glories ſhall we find in 
great multitudes of them! in all 
thoſe Syſtems of the Fixt Stars 


throughout the Univerſe, that I 
have ſpoken of, and ſhall have oc- 
eaſion to mention again in the next 
Chapter ! 


Cunae. III. 
Of New Stars. 


ESIDES the Planets of our 

Solar Syſtem, and the wonder- 
ful number of Fixt Stars, there are 
ſome others which are called Neu 
Stars, which ſometimes appear and 
diſappear in divers Parts of the Hea- 
vens, and will deſerve a place here. 


Some 
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Some of theſe New Stars have 
been taken notice of as early as Hip- 
 parchus's time, who ſeeing ſuch a Mew 
Star, and doubting whether it often 
| happened, and whether the Stars we 
take to be Fixt were ſo or no; he 
therefore (as (d Pliny tells us) /et 
upon ö the Stars for poſte- 
1 rity; a difficult Task, he faith, even 
I 8 a God: and by proper Inſtru- 
| ments he „ them in ſuch or- 
der, that their Places and Magni- 
tudes might be known : by which means 
it might be eaſily found, not only whe- 
ther they decayed and periſhed, or 
were again renewed; but alſo whe- 
1 ther any of them changed their places, 
k or had any Motion, as alſo whether 
; they increaſed or decreaſed. Thus 
| Since which time many other 
| ſuch New Stars have been taken No- 


4 Plin. Nat. Hiſt. L. 2. c. 26. 


tice 
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tice of by others. To paſs by the 


new Stars in Hadrian's, Valentinian e, 
Honoriuss and Otto's times, I ſhall. 
name only ſuch as have been more 
lately taken notice of by men of good 
Judgment in theſe matters ; ſuch 
were thoſe New Stars obſerved by Ty- 
cho Brahe, David Fabricius, Janſon, 
Bayer, Kepler, Marius, Byrgius 
Holwarda, Hevelius, Montanari,Bul- 
lialdus, Caſſini, our Mr. Flamſteed, 
and ſome others /e}; to which may 
be added a Mew Star that appears 
at this very time I am writing, in 
the Neck of the Swan; the ſame, in 
all probability, that hath been ſeen 


ee 


(e) For a Catalogue of theſe and other New 
Stars, the Conſtellations in which they appeared, 
and other Matters relating to them, I ſhall refer 
to Riccio!?s Almageſt. Lib. 8. F. 2. cap. 1. He- 
velii Prodrom. in his Deſcription of the Comet 
in 1665. p. 433. the Appendix to Mercator”s 
Aſtron. and Mr. Loxothorp*'s Abridg. Vol. 1. 
P- 247. 


before 
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before by Mr. Kirch (f) in 1687, 
and 1688, and perhaps by Bayer 
long before, as alſo Hevelius and 
others. 

Of theſe /Vew Stars, there is rea- 
ſon to imagine there may be many, 
by reaſon they are not confined to 
any one part of the Heavens, but a 
pear and diſappear in divers Conſtel- 
lations, and divers parts of thoſe 
Conſtellations, as in Caſſiopeia, the 
Swan, the Great Bear, Andromeda, 


Eridanus, the Whale, the Ship, and 


divers other parts of the Heavens. 


— 


— 


f) In the Miſcellanea Berolinenſia, p. 2 10. Mr. 
Kirch faith, he, for ſome time, fought this Star 
in vain, but at laſt on ? Auguſt, 1687, he found 
it with the help of an 8 Foot Tube, but very 
ſmall, and that it grew bigger and bigger, ſo 
as on October 23. to be ſeen with the naked Eye, 
until having arrived to its greateſt Magnitude, it 
again became leis and leſs, and at laſt inviſible 
even in a Teieicope. By frequent Obſervations 
he diſcovered its Motion to very be regular, and 


its Period to be 404 days. 


What 
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What theſe New Stars are, is hard 
to determine. Meteors they cannot 
be, becauſe they are of a long con- 
tinuance, and much too far off, for 
Bodies that emit ſo little light, as Me- 
teors do, to be ſeen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous, 
(ſome of them) to be named /g), ex- 
cept one or two of the moſt probable. 
Among which, one is of ſome Perſons 
that think, they may be ſuch Stars, as 
have one ſide darker than the other, 
(as one of Saturns Satellites is ſuppo- 
ſed to have) and ſo appear only when 
the bright ſide is turned towards us, 
and diſappear as the darker takes place. 
Some think they may be Fixt Stars 
that expire in Light and Vapours (5) 


(g) If the Reader hath a mind to ſee a va- 
riety of theſe Opinions, he may find them large- 
ly enough handled in Riccioli's Almagpeſt. ubi ſupra, 
. 1. 

This is what Sir Iſaac Newton ſurmiſes in 
his Princip, L. 3. Prop. 42. 


and 
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and are again rekindled, and recruit- 
ed by the Acceſs of Comets. Others 
take them to be Comets themſelves. 
But if I may be admitted to ſpeak 
what was formerly my own opinion, 
I rather took them to be Erraticks 
of ſome kind or other; and that for 
theſe Reaſons: 

1. From ſome of them, as I 
thought, ſeeming to change their 
Places, and appearing ſometimes far- 
ther off, and ſometimes nearer unto 
other Stars: as I have ſaid in the 
Preface, p. 45. 5 

2. From that Increaſe and De- 
creaſe of their Light and Magnitudes 
which is conſtantly obſerved in them; 
they being at firſt obſcure, and hard- 
ly diſcernible, but by degrees grow- 
ing brighter and brighter, till ſome 
of them equal the light of Venus; 
and others the light of the Fixt Stars, 
of theFirſt, Second and Third Mag- 
nitudes: and then again, as gradually 

grow 
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grow leſs and leſs, till they utterly 


diſappear. 

3. From their Periodical motion, 
and return after a certain time. This 
indeed hath not been ſo carefully 
and judiciouſly taken notice of as it 
deſerves, or ſo as to bring their Pe- 
riods under certain determinations; 
but yet in ſome of Heveliuss and 
Caſſinis Obſervations, it hath been 
diſcovered, that ſome of the ſame 
Stars have returned, as particularly 
that in the Y/hale's Neck, and that 
which now appears in the Swans 
Neck, which, as I juſt before (p.44. 
ſaid, hath a Period of 404: Days, ac- 
cording to Mr. K:rch's Obſervations. 

Theſe were my reaſons for ſuſ- 
pecting thoſe Neu Stars to be Erra- 
ticks, rather than Fixt Stars, either re- 
cruited, or having dark and light ſides. 

But the grand Dithculty is, what 
kind of Erraticks they are, whether 
IV andring Suns, or Planets (like ours) 

0 
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of other Syſtems? That they ſhould 
be Wandring Suns, is 122 odd 


do aſſert, and of what uſe they ſhould 


be, is hard to imagine, ſince there 
18 noching of this kind in the Uni- 
verſe, that we know of, that may 
aſſiſt our imagination. 

And as to the latter opinion, I 


confeſs I have been much inclined 
to ſuſpect that they might be Planets 
revolving round ſuch Suns, as caſt 


a much fiercer and more vigorous 
Light than the Sun doth; and that 
theſe their Planets might be more 
denſe than ours, and have Surfaces 
more ſtrongly reflecting light, and 
perhaps be much larger too. But not- 
withſtanding that Planetary Reflect. 
ed Light may be ſent to very great 
diſtances by theſe means, yet with- 
out extravagant Suppoſitions of this 
nature, it may be doubted whether 
it would reach us, ſo far off as the 


Fixt Stars are. And beſides this, 


another 


Oy” WE 
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another doubt is, That altho' there 


are divers Stars near thoſe new Stars, 
of greater Magnitudes than any of 
thoſe new Stars are (which I have 
had the fortune to ſee) yet I can 
ſcarce think them big enough, to 
conclude them to be the Suns about 
which thoſe new Stars (if Planets ) 
move. And therefore being uncer- 
tain what to determine in fo intri- 
cate a matter, I ſhall leave it to fu- 
ture better Obſervations ( which the 
late long dark Weather hath hinder- 
ed me in the proſecution of) which 
I hope may afford us fo good light, 
as may lead us into a much greater 
knowledge of thoſe rare Phæno- 
mena. 

But whatever thoſe new Stars 
are, they are a farther Demonſtra- 
tion of GOD's Power and Glory: 
and that there are many more of the 
grand Works of the Creation, than 
what our Eyes behold at all, or that 


3 we 
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we have only now and then a glimpſe 
of. But if they are Planets of other 
Syſtems, ſome of thoſe Erraticks re- 
volving round ſome of the Fixt Stars, 
then do they lay open a ſtill more 
glorious Scene of G O D's Works, 
and give us ſuch a repreſentation of 
the State of the Univerſe, that the 
World never dreamt of before, and 
that even Angels themſclves may be 
amazcd at the fight of. 


B O O K III. 


THE DUE 


SITUATION 


OF THE 


Heavenly Bodies. 


CHuar I. 


/ the due as well as great DI- 


STANCE of the Heavenly 
Bodies. 


HAVE before taken no- 
W—J=1| tice of the immenſe Di- 
. Hy 4 ſtance of the Heavenly 
PL] Bodies, that it is ſuch as 
— thoſe vaſt Bodies the Fixt Stars 
= (no 
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(no leſs in all probability, as I ſaid, 
than the Sun itſelf) to degenerate in- 
to ſo many Points, yea to eſcape our 
Eye; nay more than this, that it cau- 
ſeth even our own Great Orb which 
our Earth deſcribes about the Sun, to 
fink into almoſt a Point, or at leaſt 
a Circle of but a few Seconds Dia- 
meter. I ſhall therefore ſay no more 
on that matter. But that which J 
ſhall ſpeak of in this Book, is the 
due Proportion of the Diſtances of 
the Heavenly Bodies, that they are 
not ſet at random, like a Work of 
Chance, but placed regularly, and in 
due order, according to the beit me- 
thods of Proportion and Contrivance. 
Which will be manifeſt from the fol- 
lowing Chapters, which will ſhew 
that the Diſtance is ſuch, that none 
of the Globes interfere with one ano- 
ther: but inſtead of that, are in due 
and the moſt nice, commodious Pro- 
portion. 


CHape. 


Chap. 2. Globes interfere not. 8 3 


e, 


Cu Ar. II. 


Ter none of the GL OBES of the 
Univerſe interfere. 


AD the Univerſe been the 
Work of Chance, or any 

ting but of a wiſe Architect, there 
would have been a great many blun- 
ders and inconveniencies in the Situa- 
tion of ſuch a prodigious number of 
immenſe Globes, as the Univerſe doth 
contain. Some would have been too 
near, ſome too far off, ſome would 
have met with, knock'd and ftopp'd 
one the other, and ſome would have 
ſo interfer'd, as to have incommo- 
ded the other, ſome way or other. 
But inſtead of this, every Globe 
throughout the whole Creation is, 
as far as It ĩs poſſible for us to obſerve, 
1 ſet 
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ſet at ſuch a due Diſtance, as not 
only to avoid all violent Concourſes, 
but alſo ſo as not to eclipſe or ſhade 
one the other, where- ever it may be 
prejudicial, or indeed not uſeful and 
convenient, or ſo as to hinder one 
another's kindly Influences, or to pre- 
judice one another by noxious ones. 
This is very manifeſt in our own Sy- 

{tem of the Sun; and becauſe we ſee 
it not otherwiſe, we may cenclude it 
to be ſo in all; unleſs we ſhould 
make ſome exception for what is ſu- 
ſpected (and indeed only ſuſpected) 
of Comets, which in their approaches 
towards the Earth, are imagined to 
cauſe Diſeaſes, Famines, and other 
ſuch like Judgments of God. But 
this is only Surmiſe, and what befals 
the World at other times, without the 
viſible approach of any Comet. But 
however, ſuppoſing, that as Comets 
move in Orbs very different from 
thoſe of the other Heavenly Bodies 
ſo 
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ſo their Effects and Influences may 
be as different; yet this may be, and 
no doubt is (becauſe it may be pro- 
ved) with the concurrence, and by 
the appointment of the Divine Pro- 
vidence; who, as Governor of the 
World, might make ſuch noxious 
Globes to execute his Juſtice, by af- 
frighting and chaſtifing ſinful Men, 
at their approaches to the Earth; and 
not only fo, but (as ſome have ima- 
coined) to be the place of their Habi- 
tation and Torment after Death. But 
ſuppoſing it to be ſo, yet herein is a 
kind Providence manifeſted, That 
their Returns to the Earth are but 
ſeldom (a), and their Stays ſhort, and 
that 

(a) There having of late been great Expecta- 
tions among ſome, of a Comet appearing this 
year 1718, it may gratify their curioſity to take 
notice, in this place, of the three Comets, whoſe 
Periods we imagine are diſcovered, by the great 
Sagacity and Application of our modern Aſtro- 
nomers. The Revolution of the Firſt of the 
Three, is ſuppoſed to be performed in 75 years; 


4 | and 
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that they take up many years in paſ- 
ſing the reſt of their Orbs. 

And now whether we conſider 
the due Situation of the greateſt part 
of the Heavenly Bodies, whereby 
neither they, nor their influences do 
interfere ; or the more unuſual Poſi- 
tion and Motion of Comets, ſtill it 
appears that a wiſe and careful Ar- 
chitect was the Contriver and Orderer 
ct it all: eſpecially, if we join what 
follows in the next Chapter. 


— 


— — 


and to have been the fame Come! that appeared 
in the year 1682. The Second is ſuppoſed to be 
the Comet that was ſeen in the year 1661, and to 
revolve round in 129 years. And the Third is 
imagined to be that Comet which appeared in 
1689 and 1681, whoſe Period is 575 years. 
And according to Mr. J/i:$on's Determinations, 
the Firſt of theſe three Comets will again appear 
in the year 1758, the Second in 1789, and the 
Tir and laſt, not till about the year 2255. 
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Sessesssssssd 888885 


Cu Ar. III. 


Of the nice Proportions of the Diſtan- 
ces of the Heavenly Bodies. 


As it is one great demonſtration 
of the ingenuity and skill of 
an Architect to give due Proportions 
to his Work; ſo we find this to be 
abundantly maniteſt in all the Bodies 
of the Univerſe, that fall under our 
cognizance: among which, we may 
diſcern a curious Order, and that 
due and nice Proportions are ſtrictly 
obſerved in their Situation. 

How the Fixt Stars are ſituated 
in reſpect to one another, is impoſſi- 
ble for us to determine at ſuch pro- 
digious Diſtances as they are from 
us; but they look to us, who can 

have 
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have no regular proſpect of their Po- 
ſitions, as if placed without any Or- 
der: like as we ſhould judge of an 
Army of orderly, well diſciplined 
Soldiers, at a diſtance, which would 
appear to us in a confuſed manner, 
until we came near, and had a regu- 
lar proſpect of them, which we 
ſhould then find to ſtand well in rank 
and file. So doubtleſs, if we could 
have an advantagious proſpect of the 
Fixt Stars, we ſhould find them very 
commodiouſly, and well ſet in the 
Firmament, in regard of one ano- 
ther. And this we have great rea- 
ſon to conclude, from the Rules of 
Parity, from that conſtant Harmony, 
and Similitude obſervable among all 
the works of the Creation, which, 
fall under our cognizance: particu- 
larly this is evident in this Region of 
the Univerſe, to which we belong, 
and which we have a better Proſpect 
of, and can ſurvey with our Inſtru- 
ments, 
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ments, I mean the Syſtem of the 
Sun. In this we find every Body 
placed in good order, and at due di- 
ſtance, according even to the niceſt 
Rules of Proportion. 

For the eviction of this matter, 
let us (according to the moſt received 
and rational Hypotheſis) ſuppoſe the 
Sun placed in the Center, to influ- 
ence all his Planets with Light and 
Heat. Then follow the ſeveral Pla- 
nets, ſurrounding him, not one here 
and another there, at all adventures, 
in a rude manner, like a Work of 
Chance, but at due Diſtances from 
the Sun; at proper Diſtances from 
one another; and in ſuch well ad- 
juſted proportion of their Velocities 
and Gravities, as makes the Squares 
of their Revolutions in proportion to 
the Cubes of their Diſtances. And 
this is what is diſcernible in the 
whole Solar Syſtem, not only in the 


Primary Planets that revolve round | 
1 the 
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the Sun, but in the Secondary Pla- 
nets alſo, that revolve round them. 
'Thus it manifeſtly is in the Five 
Moons that accompany Saturn, and 
the Four accompanying Jupiter. 
And a moſt ſagacious Contrivance 
this is, manifeſting the Preſence, and 
Conduct of the CREATOR, in 
thus chuſing this Proportion I ſpake 
of, rather than any other. For ſhould 
the Power of Gravity (for inſtance ) 
have been ſo conſtituted, as to de- 
creaſe in the Proportion of the Cubes 
(inſtead of the Squares) of the Di- 
ſtances reciprocally; although it 
might be poſſible to adjuſt a Velo- 
city, and I may add, a Direction 
too, ſo as to make Bodies deſcribe 
perfect Circles, yet the leaft Exceſs 
or Defect of Velocity, or the leaſt 
Obliquity of the Direction, would 
make them deſcribe Spiral Curves, 
either aſcending in inſinitum, or elſe 


deſcending to the Center. And ſup- 
poling 
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poſing the Orbs (in which thoſe Bo- 
dies move, and which are ſuppoſed, 
as I faid, to be made in proportion 
of the Cubes) to be perfectly Circu- 
lar, the leaſt adventitious Force, e- 
ven but of an Atom, abating or in- 
creaſing the Velocity, or changing 
the Direction, would bring on the a- 
foreſaid Inconveniencies. And if the 
great CREATOR and Contriver of 
the Univerſe hath thus wifely mo- 
delled, and cautiouſly methodized 
this part, this Syſtem of it where 

we live, and behold the thing, no 
great doubt can be made, but that 
he hath done the fame in the other 
Syſtems thereof alſo; that every 
Syſtem is ſet at a due Diſtance from 
one the other, and every Body in 
each Syſtem at its dne Diſtance alſo 
from their Sun, or Fixt Star. 

And now, who can reflect upon 
theſe things, and not perceive and 
admire the Hand that acteth in them, 

2 the 
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the Contrivance and Power of an infi- 
nite Workman! For where we have 
ſuch manifeſt ſtrokes of wiſe order, 
counſel, and management, of the 
obſervance of Mathematical Propor- 
tions, can we conclude there was a- 
ny thing leſs than Reaſon, Judg- 
ment, and Mathematical Skill in the 
caſe? or that this could be effected 
by any other Power, but that of an 
Intelligent Being, who had Wiſdom 
and Power ſufficient for fuch a Work : 
according to the reaſoning of the 
Szoick in Cicero, who pleads thus a) - 
If thou ſhouldeſt ſee a large and fair 
Houſe, thou couldſt not be brought to 
imagine that Houſe was built by the 
Mice and Weeſſes, although thou 
ſhouldſt not fee the Maſter thereof : 
% (faith he) would ſt thou not think 
thy ſelf very plainly to play the fool, 
if thou ſboulilſi imagine ſo orderly a 


(a) Cic. de Nat. Deor. L. 2.c.6. 
frame 
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freme of the World, ſo great a vari- 
ety and beauty of Heavenly things, fo 
prodigions a quantity and magnitude 
of Sea and Land to be thy Houſe, thy 
Workmanſhip, and not that of the im- 
mortal Gods ! And fo when we fee 
ſuch good order, ſuch due propor- 
tions in this Region of the Univerſe, 
and have good reaſon to conclude 
the ſame may be throughout the 
whole, can we, without great vio- 
lence to Reaſon, imagine this to be 


any other than the Work of GOD? 


BOOK IV. 


OF THE 


MOTION S 


OF THE 


HEAVENS 


E 
That the bare Motion of the Heavens 
and Earth are a Demonſtration 


of God. 


treating concerning the 
9 'D Motion of the Heavenly 
1 

9 Bodies, it will be neceſ- 
e l to takc in that of 
the Earth too, it being not eaſy to 


{peak 
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ſpeak of one without the other. And 


here there are two things that are 
manifeſt Demonſtrations of the Pre- 
ſence and Management of GOD, 
namely, that ſuch Bodies ſhould 
move at all, and that their Motion 
is ſo regular. 

1. That all thoſe vaſt Globes of 
the Univerſe ſhould have a Motion, 
muſt of Neceſſity be from ſome Be- 
ing that had Power enough to put 
them in Motion. For as Lactantius 
well argues, (a) There is indeed a Pow . 
er in the Stars, (and the hike may be 
ſaid of the reſt of the Globes) of 

performing their Motions ; but that is 
| the Power of God, who node and g- 
verns all things, not of the Stars them- 
ſelves that are moved. For it is im- 
poſſible for ſuch lifeleſs, dull, un- 
wieldy Bodies to move chaos; 
but what Motion wy have, they 


(a) . Divin. Inſtit. L. 2. c. 5. . 
= muſt 
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mult receive from ſomething elſe 
able to move them. 

Now this fome will ſay may be 
eſtected by the Fortices ſurrounding 
the Sun, the Earth, or other primary 
Mover ); or from a Vectorial 
Power, or Emanations of the Sun, 
c or other the like primary Mo- 
vers carrying about and puſhing on 
ſuch Bodies as move about em. But 

lowing that it is poſſible it might 
be ſo, yet ſtill we muſt recur to ſome 
fir Mover, ſome primary Agent, who 
was abic to ſet that principal Mo- 
ver into Motion: And then the Cate 
amounts to much the fame, and 
the Argument hath the ſame Force, 
whether we attribute the Motion of 
one, or all the ſeveral Globes to 
the Fower of GOD. For in our 
Solar Syſtem, for Inſtance, if it 


7 This was Cartes Notion, and ot others 
MIN re him. 


This was Aefxer's Scheme. 
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ſhould be thought that the fix pri- 
mary Planets revolving round the 

Sun, received their Motion from his 
Revolution round his own Axis; yet 
let us think (as Plato argues) (d how 
it is poſſible for ſo prodigious a Maſs 
to be carried round for ſo long a time, 
by any natural Cauſes? For * fen 
bs (faith he) I aſſert God to be the 
Cauſe, and 7 it is impoſſible it 
ſhould be otherwiſe. Thus Plato, whoſe 
Argument is undoubtediy good, 
ſince, as Ariftotle argues ſe), Every 
thing that is moved, muſt of neceſſity 
be moved by ſome other thing; and 
that thing mf be moved by ſome 
thing that is moved either by another, 
or not by another thing. If it be mo- 
ved by that which is moved by ano- 
ther, we muſt of neceſſity ( faith he) 
come to fome prime Mover, that is 
not moved by another. For it is im- 


— 
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'd) Plato in Epinom. 


(e) Ariſtos. Phytic. L. 8. c. 5. | 
F 2 poſſible 
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poſſible that what moveth, and is mo- 


ved by another, ſhall proceed in infini- 


tum. 
And now therefore, if in our Solar 
Syſtem we ſhould imagine the 
Moon to be wheeled about our 
Earth, by the Motion and Vectorial 
Power of the Earth; and the Moons 
about Saturn and Jupiter by the Mo- 


tion and Vectorial Power of thoſe 
Planets; and all the primary Planets 


to be turned round about the Sun by 
the Power of the Sun, yet at laſt we 
muſt find out a Mover of the Sun 
itſelf, and thoſe other Primaries: A 
Cauſe of ſufficient Power to wheel 
about thoſe prodigious Maſſes, of 

ſuch vaſt Bulks, as have before been 
aſſigned to them, and which, be- 
ſides their own Weight, are, accord- 
ing to the former Hypotheſes, clog- 
ged and incumbered with the Vis 


Inertiæ of all thoſe Planets, whether 


primary or ſecondary, or both, 
- which 
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which they drive round. And if 
this was the Caſe, what Power can be 
tound ſufficient for this Work, but 
that of the ſame infinite Hand that 
at firſt gave them Being ! 

And fo for all the reſt of the 
moving Bodies of the Univerſe, ſuch 
as Comets, the new Stars before ſpo- 
ken of , and the ſlow Motion of 
the Firmament, or Fixt Stars in 
25920 (g) Years. This latter I ſhall 
ſay no more of, becauſe it may not 
ariſe from any Motion of the Firma- 
ment itſelf, but from ſome other 
Cauſe {+ . But for Comets, what 


Power 


— 


(f) Book It * 3. 

(g) Ptolemy made this Motion to be one De- 
gree in 100 Years. But others ſince make it to 
be more. Mr. Street, in his Caroline Tables, makes 
it 1 gr. 20': Hevelius 1 gr. 24'. 40". 50”: but 
Mr. Flamſteed agrees Ricciolis Numbers to com. 
neareſt the Truth, viz. 1 gr. 23. 20”. in 100 
Years, or 50" in a Year. According to which 
rate the Motion (called the Platonick-Near) is 
accompliſhed in 25920 Years. 

% Sir 1/aac Newton demonſtrates how this 

= may 
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Power but that of the Almighty 
could give them ſuch prodigious 
Projections, as their Trajectories or 
Orbs are found to have? Orbs that 
run into ſuch amazingly long Ellipſes 
as approach to Parabola's, that it is 
wonderful how their projective Force 
ſhould carry them to ſuch immenſe 
Diſtances, and their Gravity at the 
ſame time bring them back and in- 
comparably retain them in their 
Orbs. 

And ſo for tis new Stars, which 
I have faid are ſo many Signals of 


planetary Syſtems diſperſed here and 


there all over the Univerſe, they are 


all of them fo many Manifeſtations 
and Demonſtrations of an infinite 


Being that hath imparted Motion un- 


to them: And they are a _ allo 


— 


may ariſe from the . Figure of the 
Earth. Princip. L. 3. Prop. 21, &c. L. 1. Prop. 
66. Corol. 20. Se the matter alſo more eaſily de- 
monſtrated in Dr, Gregory's Aſtron. L. 1. Prop. 64. 


that 
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that there are other Globes beſides 
the Sun and its Planets, which are 
moving Bodies, even that all the 
Globes in the Univerſe are ſuch, and 
conſequently ſo many Proofs of an 
Almighty firſ# Mover. 

Thus the bare Motions of the 
Earth, and of the Heavens, are fo 
many Arguments of a divine Power 
therein concerned. But we {hall 
moreover tind an infinitely wile, as 
well as almighty Power herein tranl- 
acting, by what follows in the next 
Chapter. 


F4 CHae, 


ſel. I ſhall here ſpecify 
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C HAP, II. 


The great Regularity of the Motion 
of every Globe. 


Hd G in the preceding 


Chapter ſhewn that the gi- 
ving Amy to ſuch immenſe, life- 
les Globes, is the Work of God, we 
ſhall find much greater Demonſtra- 
tion thereof, if we conſider that thoſe 
Motions are not at random, in in- 
convenient Lines and Orbs, but 
ſuch, as ſhew wiſe Deſign and Coun- 
but two 
Examples, becauſe I ſhall have oc- 


cation to ſay more of this Matter 
hereafter. One is, That all the 


Planets ſhould (when their Motions 


were impreſs d upon them) have their 
Directions or Tendencies given, not 
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in Lines tending from the Center to 
the Circumference, or very oblique- 
ly, but perpendicular to the Nadii. 
The other is, That the Motions and 
Orbits of the Planets ſhould not in- 
terfere with one another, but tend 
one and the fame Way, from Weſt 
to Eaſt, and lie in Planes, but little 
inclined to one another, or when 


inclined, that it ſhould be very be- 


neficial fo, as I ſhall hereafter 


ſhew. Theſe and many other In- 
ſtances, and in a word, that every 
Planet ſhould have as many, and 
various Motions, and thoſe as regu- 
larly, and well contrived and ordered, 
as the World and its Inhabitants have 
occaſion for, what could all this be 
but the Work of a wiſe and kind, as 
well as omnipotent CRE AT OR, 
and ORDERER of the World's Af- 
fairs? A Work which is as plain a 
Signal of GOD, as that of a Clock, 
or other Machine is of Man. Thus 

Tully's 
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Tully's Stoick (a) argues our preſent 
Caſe from the Shepherd at Actium, 
when from the top of an Hill, he 
happened firſt to fee a Ship failing 
in the Sea, he was for a while in 
great amazement, and ſurprize, to 
ſee ſuch a moving inanimate Body, 
and could not imagine of what a 
Nature it was poſſible it ſhould be, 
until he perceived, by ſome Tokens, 
that it was made and managed by 
Man. So, faith he, the Philo/ophers 
ought to have done, if haply they had 
any Doubts at the firft View of the 
World. Afterwards when they ſhould 
be bold its determin'd andequalMstions, 
and all Things managed by eſtabliſbed 
Orders, and with immutable Cunſtancy; 
they ought then to under ſtand that 
there is not only ſome Inhabiter in this 
heavenly, this divine Houſe, but alſo 
ſome Ruler and Moderator, and in a 


aa 65» 
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(za) De Nat. Deor. L. 2. c. 35. 


3 manner, 
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manner, Architect of ſo great a Mort, 
fo noble a Performance, This Con- 
cluſion is ſo natural, fo cogent, that 
any thing but ſupid prejudiced Block- 
heads (as he ſaith thoſe Philoſophers 
were) would have naturally and caſi- 
ly made it. But now, faith the Stoicx 
{b), they ſeem to me not ſo much as to 
have any Sufpicion of the wonder ful- 
neſs of the Things of the Heavens or 
the Earth. And great Reaton the 
Stoick had for this furmiſe. For ſo 
manifeſt a Demonſtration of a Deity, 
are the Motions of the Heavens and 
Earth, that if Men do not ſce them, 
it is a ſign of great Stupidity ; and if 
they will not fee, and be convinced 
by them, it is as plain a ſign of their 
Prejudice and Peryerſenels: As will 
farther appear by conſidering what 
an incomparable proviſion is made 


for the World's Good, by the parti- 


— 


8 8 


_ 'b) Thid, c. 36. 
5 cular 
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cular Motions which are given to 
the Earth and Heavens, namely the 
Diurnal and Periodical Motions. 


CATALASE ALALALEVACACACALADR 
CHrae. III. 


Of the Diurnal Motion of all the 
ſeveral Globes 


S to the Diurnal Motion, there 
is great probability that our 
Earth, and all the heavenly Bodies 
have a Rotation round their ſeveral 
Axes; not all performed indeed in 
the ſame Space, or Length of Time, 
but ſome in longer, ſome in ſhorter, 
times; each time making what we 
call a Day, in thoſe ſeveral Globes, 
_ equivalent although not equal, to 
the Cirenmvolution of our Earth in 
24 Hours. 

This diurnal Rotation is viſible i in 


many of the beavenly Globes, and 
highly 
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highly probable in our own. In the 
Sum it is very manifeſt from the e- 
quable Motion of its Spots, which 
ſometimes appear in its Disk, and 
have been obſerved formerly by Gali- 
læo (a), Scheiner (b), Tarde(c), Mala- 


(a) Galilæus tells us in the third Dialogue of his 
Syſtem Mund. that he was the firſt that diſcover- 
ed Shots on the Sun, in the Year 1610. which he 
ſhewed the next Year to divers great Perſons in 
Rome. That Scheiner ſent him two Letters by 
Velſerus under the feigned Name of Apelles, to 
deſire his Opinion of them; that he concluded 
them to be alterable, contrary to the received 
Opinion then, of the Heavens Inalterability; that 
they were contiguous to the Sun, and that their 
Path over the Sun, ſometunes in a Curve, ſome- 
times a ſtrait Line, argued the annual Motion of 
the Earth about the Sun, and not of the Sun a- 
bout the Earth; with more to the ſame Purpoſe, 
which may be ſeen in the ſagacious Author in his 
firſt and third Dialogues. a 

(b) Vid. Scheiner's Roſa Urſina. 

(c) Vid. Tarde's Ajtra Borbonia, who took *em 
to be ſmall Stars interpoſing themſelves between 
the Sun and us. Of the fame Opinion alſo was 
Malapertius, who gave them the Name of Sydera 
 Anſtriaca, 9 


PHPertius, 


- — — 3 — S _ 
—— — — _— - — — — — 1 


* 
1 _ n 


7 8 De Diurnal Motion Book IV. 


pertius, Hevelius(d)and our Country- 
man Mr. Gaſcoigne and Mr. Crabtrie 
(e); and ſince them by Mr. Boyle, Dr. 
Hooke, Dr. Halley, Mr. Flamſieed and 
others in Exgland, and by Meſſieurs 
Caſſini, Picart, and others abroad (/); 
and of late by my ſelf and others 


too. Theſe Spots have manifeſtly a 


Motion, and the ſame Motion too, 
as that of a Globe moving round 


— — * * * 


(d) See Hevelins's Opinion of them at large in 
his Selenography, chap. 5. and in the Appendix. 

(e) In their Letters (now in my Hands) there 
is an ingenious Controverſy between thoſe two 
great Men, Mr. Gaſcoigne, the Inventor of the 
Micrometer, and Mr. Crabtrie, concerning the 
Sglar Spots that appeared about the Year 1640. 
which Mr. Ga/coigne imagined to be great Num- 


bers of (mall Planets revolving round the Sun, at 


4 {mall Diſtance from him. Mr. Crabtrie's An- 
{wer and Opinion may be ſeen in his Letter which 
is publiſhed with my own Obſervations about 
tlie Sclar Spots from 1703 to 1711 in the Phils. 
Tranſ. Ne. 330. 

) The Obſervations of thoſe great Men 
( which are diſperſed about in Phil. Tranſ.) may 
be ſeen at one View in Mr. Lowthorp's Abridg- 
ment, Vol. 1. p. 274. 


upon 
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upon its Rds: for we may perceive 
them to be perpetually ſhifting their 
Places from the Eaſtern to the We- 
ſtern Limb of the Sun; and in thus 
doing, their daily Stages and Motion 
exactly correſpond to the Motion 
of a Globe; that is, thoſe Stages 
are ſhorter, and the Motion of the 
Spots ſeemingly ſlower towards the 
Sun's Limb, but near the Center of 
the Disk, larger and ſwifter; and 
all in exact Proportion to a double 
Line of Sines, or a Line of Sines on 
each Semidiameter of the Disk. 
And farther yet, theſe Solar Spots, 
as they manifeſtly demonſtrate the 
Sun to be a moving Globe, turning 
round once in ſomewhat above 25 
Days, ſo they manifeſt themſelves 
to be ſomething adhering unto, or 
nigh the Sun's globous Body, by 
means of the different Appearance 
they have in the different Parts and 
Poſitions of the Sun: As in the 
= middle 
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middle of the Disk, if they are 
round, towards the Limb they be- 
come more and more oval or long, 
juſt as ſuch a like Spot on a com- 
mon Globe would appear when it 
is turned ſo as to be viewed by us 
ſideways or going out of ſight. 

And laſtly, another thing obſer- 
vable in and from theſe Spots is, 
that they deſcribe various Paths or 
Lines over the Sun, ſometimes ſtrait, 
ſometimes curved towards one Pole 
of the Sun, ſometimes towards the 
other, exactly correſponding to the 
different Poſitions of the Earth in 
reſpect of the Sun, throughout all 
parts of the Vear. 

Thus in that vaſt Maſs, the Sun, 
we have manifeſtly fuch a diurnal 
Motion as I ſpake of, or Circumvo- 
lution round its Axis; a Motion 
conſtant and regular, and doubtleſs 
of as great uſeto ſome office or other, 
n ſome part or other of the Univerſe, 
as 


2 | 
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as the Motion of the Earth, are to 
the Inhabitants thereof: and a Moti- 
on therefore this is, demonſtrating 
the concurrence of the Almighty. 

Neither is it the Sun alone that 
undergoes a diurnal Rotation, but 
moſt, if not all the Erraticks about 
him. Saturn indeed is at ſo great a 
diſtance from us, that we have not 
been able to perccive whether or no 
he hath ſuch a Rotation; but as the 
other Planets have it, and there is 
full as much occaſion for it in Saturn 
as in them, ſo there is no great doubt 
to be made, but that he hath ſuch a 
like Diurnal Motion, accommodated 
as well to his ſtate, as it is in the 
Earth and the reſt of the Planets. 

So Jupiter is diſcovered to have 
manifeſtly a Motion round upon its 
Axis from Eaſt to Weſt, in the ſpace 
of gh. 50 as Monl. Caſſini (g) by 
| (g) See his Obſervations in the Memoirs de 
Mathem, & Phyſique - Fan, 1692, 


many 


car 
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many repeated Obſervations in the 
year 1665, and other following 
years, firſt found, from the Spots ob- 
ſervable on it; of which there are 
two kinds, which I my ſelf have oft- 
en {een as well as others before me; 
a ſhort account of which (although 
it be a Digreſſion) may not be unac- 
ceptable to many Readers. One 
kind of thoſe Jovial Spots, is only the 
Shadow caſt upon the Planet by the 
Satellites intercepting the Light of the 
Sun, when they are interpoſed be- 
tween the Sun and Jupiter: the o- 
ther are ſuch as are really in the body 
of that Planet, after the manner 
of thoſe we ſee in the Moon, but not 
permanent as they arc. And by the 
motion of theſe latter Spots it is 
manifeſt, not only that Jupiter re- 
volves round in the time mentioned, 
but that it is a moving Globe alſo, 
by reaſon (as was ſaid of the Sun 
thoſe Spots move ſwifter, and in lar- 

1 _ 
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ger Stages towards the middle, than 
towards the Limb of Jupiter's Disk. 
Alſo ſuch Spots as are round about 
the middle, appear long or oval to- 
wards the Limb, or Edge of the 


Disk; as was before obſerved of the 


Sun's Spots. 

As to Mars and Venus, they are 
both diſcovered to have Spots, or 
Parts lighter and darker, as well as 
Jupiter, and to have a motion alſo 
as he hath. Ot thoſe Spots in Mars, 
Dr. Hook had divers vievrs in the 
Year 1665, which he hath given us 
Figures of (%): and from thence 
concluded that Planet had a Mo- 
tion, although he could not deter- 
mine in what tine it was performed. 
But Mr. Huygens expeclly {uth 7) it 
is performed in the pace of 24 h. 
40. But for the motion of Venus, 


Monſ. Caſſini could perceive the 


— 


0b) See Philoſ. Tranſ. N“. 11, 14. 
(i) Colmotheor. p. 24. 
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Spots to change their place, and 
that the Planet had a Motion, al- 
though he could not make out what 
it was /A). By 
Thus are the Primary Planets di- 
{covered to have a Diurnal Rotation, 
or ſomewhat very like it at leaſt, all 
except Saturn, as I ſaid, and Mer- 
cury, and our own Globe. And as 
to theſe we have very little, or no 
Reaſon to imagine but that they 
move as well as the reſt; only we 
cannot perceive it in Mercury, by 
reaſon of its proximity to the Sun, 
and that its Elongations are never ſo 
great, nor ſo long, as to enable us 
to have any good and ſufficient Views 
of him with our Teleſcopes. 
And as for our own Globe, it is 
very viſible that either that moves 
round in 24 hours, or that the Sun 


( Mr. Caſſini's Obſervations diſperied in the 
Phil. Tran/. may be ſeen at one view i Mr. Low- 
thorp's Abridg. Vol. I. p. 383, & 425. 


and 


ü 
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and all the Heavens move round it 
in the ſame time. And which of 
theſe two is the moſt agreeable to the 
uſual courſe and methods of Nature 
(which performs all its works in the 
moſt compendious, facile way) let e- 
very one judge. And is it not far 
the moſt compendious, ready, and 
eaſy way that the Terraqueous Globe 
ſhould wheel about in 24 hours, 
than that ſo many vaſt Bodies of the 
Heavens ſhould be turned about it 
in that time? Is it not as poſſible, 
yea as probable, that our leſſer Globe 
ſhould be ſo turned about, as thoſe 
more maſſy Globes of the Sun, Sa- 
turn, and Jupiter are about their 
Axes? But I ſhall not enter into a 
detail of the Arguments for the 
Farth's Motion, and the Objections 
made againſt it, becauſe I have dene 
it in the Preliminary Diſcourſe. 

Thus having taken a proſpect of 
the Diurnal Motions of the great 


G 3 Globes 
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Globes of the Univerſe, that fall beſt 
under the cognizance of our Inftru- 
ments, and found that many, and 
probably all of them, have a Rotati- 
on round in a determinate time; if 
to this we add the Convenience ard 
prodigious CJ/e of this Motion to the 
ſeveral reſpective Globes, we ſhall 
find that an infinitely Wiſe and 
Kind, as well as Omnipotent Being, 
was the Orderer thereof. For were 
thoſe Globes always to ſtand ſtill (e- 
ſpecially the Erraticks, that owe their 
Light and Heat to the Sun) in this 
caſe, one half of them would be da- 
zelled and parched with everlaſting 
Day, whilſt the other would be in- 
volved incverlaſting Night and Dark- 
nels. And what the conſequences 
would be, we may beſt judge from 
what would befall our own Globe, 
without the kindly Alterations of 
Day and Night; and that is, that it, 
at leaſt a great part of it, would 


ſcarce 
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ſcarce be habitable, it would neither 
agree to the ſtate of Man, or any 
other Animals; nor to that of Ve- 
getables, or * any other Crea- 
ture. For one half of the Globe 
would be burning up, at leaſt too 
much drying, and exhauſted with 
the Beams of the Sun, whilſt the 
other would be immerged in, and 
deaden'd with too lors Night. And 
in ſuch a caſe, hov / could the great 
Works of Nature, ſo ſerviceable to 
the World, be pertormed? How 
for inſtance, could the Vapours be 
rais d to ſupply the Earth with cool- 
ing Clouds and fertile Showers? How 
could the Winds be cxcited to fan the 
Atmoſphere with their pleaſant and 
healthful Gales? How could the 
Tides be produced, which by their 
conſtant agitations keep the Waters 
ſweet and clean, and prevent their 
poiſoning the World? 


G 4. And 
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And as the Courſe and Functi- 
ons of Nature, would be thus affect- 
ed, ſo would the State of the Crea- 
tures be no leſs. For how could 
thoſe of the Vegetable Kingdom be 
animated and excited by the kindly 
Heat of te Day, and then again 
temp cd and invigorated by the na 
leſs kindly Dews, and Influences of 
the Night? How could Men and 
all other Animals diſpatch their Bu- 
finels, gather their Food, and per- 
form all the various labours and offices 
ol the Day, and then recruit and re- 
poſe themſelves with reſt, ſleep, and 
due perſpiration, and whatever elſe 
may be owing to the ſalutiferous In- 
fluences of the Night, and abſence of 
the Sun? 

Theſe and ten Thouſand as oreat 
Inconveniences as theſe would be 
the certain Events of the want of this 
Diurnal Motion of our Globe. And 
28 the reſt of the Globes have their 


3 Shares 


Chap. 4. Diurnal Motion. 89 


Shares in the like Motion, ſo we 
may very reaſonably imagine that it 
is no leſs uſeful and beneficial to them 
than it is to us, and that the Incon- 
veniences of the want of it would be 
as great. 


eee, 
Sn. 


Of the Annual or Periodical Motion 
of the Primary Planets. 


ESIDES the Motion treated 
of in the preceding Chapter, 
there is another, which is as clear 
a Manifeſtation of the great CREA- 
TOR as that, namely the Period:- 
cal or Annual, which is viſible in 
ſome of the great Globes, and pro- 
babie in many others. Among the 
Fixt Stars it is highly probable ſome- 
; thing 
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thing of this Nature is: as appears 
Hom thoſe New Stars which J have 

before taken notice of, which, as 
I have faid, ſometimes become viſi- 
ble to us, in one Part of their Or- 
bits, and again diſappear in other 
Parts of them. But theſe Syſtems 
being out of the Reach of our beſt 
Glaſſes, I ſhall paſs them by, eſpe- 
cially becaule in our own Solar Sy- 
item, we have abundantly enough 
to entertain us 1n this Demonſtration 

of G OD. 
Por it is very viſible, without 
the Help of the Teleſcope, that evc- 
ry Planet of the Solar Syſtem hath 
this Periodick Motion Iam ſpeaking of. 
For it is manifeſt that either the Sun 
and the Planets move about the 
Earth, the one in the ſpace of a year, 
and the reſt in other times; or that 
the Earth and the other Planets move 
about the Sun in ſuch times. But let 
us (as I have all along done) ſuppoſe 


the 
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the latter, that the Sun is fixt in the 
Center, without any other but its 
Diurnal Rotation in 25 Days: in 
this caſe we ſhall have the feveral 
Primary Planets revolving round the 
Sun in an excellent and due Order, 
by the exacteſt Rules of ſuch a noble 
Structure, ſuch an admirable Oeco- 
nomy, and that is in Times (as I faid) 
in ſquare proportion to the Cubes of 
their Diftences. So that we ſee Mer- 
cury to perform its Period in near 
88 Days: Venus (the next in order 
to the Sun) its Period in ſome- 
what above 224 Days: then the 
Earth, with its Companion the Moor, 
in 305 : Days: then Mars in about 
687 Days: next him Jupiter in a- 
bout 4333 Days: and laſtly, Saturn 
in ſomewhat above 10759 Days. 

To this fo ſtrict an Order of the 
Periods of thoſe Planets, we may add 
the Conſideration of the different 
Paths of their Periodical and Diur- 
nal 


* . 
by 
” 
” 
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nal Motions : that they lie not in a 
very different Plane, as quite acroſs, 
or the like; nor exactly in the ſame 
Plane, but a little croſſing one ano- 
ther; the Diurnal Courſe lying in, 
or parallel to the Equator; but the 
other in the broad path of the Zo- 
diack at an inclination of 23 De- 
grecs. 
And a glorious Contrivance this 


is for the Good of our Globe, and 


doubtleſs no leſs for all the reſt that 


iympathize 1 in the like Motion. For 
was the Earth's Periodick Motion to 


be always in the ſame Plane with 


that of the Diurnal, we might indeed 
be ſometimes nearer to, and ſome- 
times farther from the Sun; but 
at the ſame time miſs of thoſe kind- 
|; Increaſes of Day and Night, to- 
gether with ſuch uſeful Directions of 
the Sun-beams, which the Advances 


of the Earth to one or other of the 


Poles 


— — 
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Poles cauſe (a): which two things 
are the real Cauſes of our Scaſons of 
Summer 


(a) There are two Cauſes of the great diffe- 
rence between the Winter and Summer, Heat 
and Cold. One is the ſhorter or longer continu- 
ance of the Sun above the Horizon: in Summer 
long, which increaſes the Heat as much as it 
lengthens the Day: in Winter ſhort, which di- 
miniſhes the Heat, as it ſhortens the Day; and 
augments the Cold, as it lengthens the Night. 
The other Cauſe is the Oblique or Perpendicular 
Direction of the Sun's Rays, the Oblique being 
weaker than the Perpendicular ; as is evident from 
Galilzs's Experiment, in his Sy/izma Audi, Di- 
al. 1. by holding a Paper turned up at right An- 
gles, or a Book half open ; over ag ainſt an illu- 
minated white Wall; where it may be obſerved 
that the Side oppoſite to the Wali, which the 
Rays ſtrike perpendicularly, is far more light and 
white than the other Side, on which the Rays 
fall obliquely. The ſame it is in the Incidence 
of the Sun's Rays on any Plane, namely, the 
Rays are ſo much ſtronger, and the Plane the 
more warmed and enlightened, as the Rays are 
more or leſs Perpendicular ; and that on two Ac- 
counts; 1. Becauſe the Pernendicular Rays ſtrike 
with greater force than the Oblique, As in 
Fig. 4. the Rays R R ſttike the Plane 4 P more 
forcibly than the Plane O BY. The Action or 
Force of which Percuſſion is (like that of all 
other Impulſes) as the Sine of the Angle of Inci- 


dence, 
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Summer and Winter, Spring and Au- 
tumn, and not our being nearer un- 

to, 


dence. So the Force of che Rays R R upon the 
Oblique Plane O B, is as the Sine only of ROB, 
whereas their Force upon 4 P is as the whole 
Sine of 9o Degrees, or Angle RO P. 2. Ano- 
ther Reaſon is, That a greater Number, or 
Quantity of Rays, fall within the Compaſs or 
Area of any Plane, in a perpendicular, than ob- 
lique Direction. This will be manifeſt from the 
bare inſpection of Fig. 4. where it may be obſer 

ved that all the Rays between R R and Op fall 
on the Plane A P; but only about one half of 
them would fall upon an oblique Plane of the 
fame Length, if it was Oh Or (which is the ſame 
thing) near as many Rays would fall off O b, tur- 
ned up to O b, as fall upon it. Alſo it may be 
obſerved farther, that as the Line O B is longer 
than O p, fo are the Spaces between the Rays lar- 


ger in OB than Op; and conſequently fewer Rays 


fall on O B for its Length, than on O p for its 
Length, or the Rays are denſer, or more com- 
pact in O p than O B. And when they are ſo 
they are ſo much the ſtronger, as is evident from 
the collecting and condenſing the Sun's Rays by 
a Burning-glaſs. 

What the particular Power of the Sun's Rays 
is in all Directions, Quantities, and Impulſes, falls 
under Mathematical Calculation; but I need not 
trouble the Reader with it, but ſhall refer to 
the ingenious Dr. Wolfius ( Mathematical 4 

elo 
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to, or farther from the Sun. For 

thoſe Benefits ( we at leaſt that inha- 
bit towards the Northern Pole) have 
at the contrary Seaſon, when we have 
molt need of them, viz. the Sun's 
Proximity, in Winter; its greater 
Diſtance from us in Summer; as is 
manifeſt from the lms of its 
apparent Diameter in Winter to 327, 
47 and the Decrement thereof in 
Summer to 31', 40" %. 


And 


feſſor of Hall) his Elementa Acrometria. And as 
for the proportional Degree of the Sun's Hear in 
all Latitudes, and its Altitudes, our moſt acute 
Savilian Proteflor, Dr. Hall-y, hath given us a 
neat and clear Method for computing it in Pi- 
10ſ. Tranſ. Ns. 205. 

(b) Monſieur de Ia Hire in his Tabul. Ajtren. 
makes the Sun's Semidiameters to be Dec. 20. 
16“. 22”. and Jun. 30. 15'. 49”. Bur Mr. Flam- 
feed, in his Lunar Tables added to Mr. Horrox's 
Poſthumous Works, makes the greateſt to be 160. 
23", the leaſt 18, co". and the French Academiſt 


16'. 23”. and 13˙. 50”. J. Recueil d' Obſerv. Les 
Elemens. d' Aſtron. p. 22. | 


Beſides the Alteration of the Sun's apparent 
Diameter, its {witter Motion in Winter about 


the 


— * 
— —— 
—U— — 
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And now for a Concluſion of 
this Chapter concerning the Perio- 
dick Motions of the Primary Planets, 
we may take up the Argument of 
Hugo de S. Viftore (c), Who com- 
mandeth the Sun to deſcend through the 
Winter Signs? And who again cau- 


feth him to aſcend through the Summer 


Signs? Who leads him from Eaff to 
Weſt? And who again brings him 
back from the Weſt to Eaſt ? All theſe 
things are very wonderful, but to God 


alone poſſible. 


the Solſtice by about a 10 part, is an Argu- 
ment of its being then nearer the Earth. From 
whence it comes to paſs that from the Vernal to 
the Autumnal ÆEquinox, there are about 8 Days 
more, than from the Autumnal to the Vernal. 

(e) Quis ſolem per hyberna deſcendere figna præ- 
cipit ? NQuis rurſum per Eſtiva ſigna aſcendere fa- 
cit ? Quis eum ab Oriente in Occidentem ducit ? 
Quis iterum ab Occidente in Orientem revehit ? Hee 
cuncta ſunt mirabilia, ſed ſoli Deo poſſibilia, Di- 
daſcal, L. 7. c. 8, 


C HAP 
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Fasses 
8 V. 


Of the Periodical Motion of the 
Secondary Planets. 


ITIIXIT] 


AVING conſidered the Peri- 
ods of the Primary Planets, 
let us next caſt our Eye upon thoſe 
of their Secondaries. And among 
theſe we ſhall find the fame com- 
pleat Order and Harmony as among 
the laſt. Thus Saturn's five Moons, 
and Jupiters four, and our own a- 
bout the Earth, have each of them 
their determinate Times, ſome lon- 
ger, ſome ſhorter Intervals of Time, 
in the ſame due Proportion, as I 
ſpake of among the Primarics. 
Beſides which, there is ancther 
thing very conſiderable in this perio- 


dical Motion of thoſe Secondary 
H Bo Planets, 
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Planets, and that is, that it is mix'd 
with a kind of cochleous Direction 
towards one or other Pole of the 
primary Planet; by which means 
every Satellite, by gentle Degrees, 
makes its Viſits towards each Pole of 
its Primary. This is well known 
among the Circumjovialsͤ for inſtance, 
that they all have a ſlow and gra- 
dual ſcrew-like progreſs, firſt towards 
one, then back again towards the 
other Pole of Jupiter: and that each 
Satellite hath its Declination greater 
and greater, according as it is far- 
ther or farther from Jupiters Body. 
Accordingly the Declination of each 
Circumjovial, aſſigned by the dili- 
gent and ſagacious Caſſini (4), after 
twelve Vears Obſervations, are theſe: 
The greateſt Declination of the 


(d) Les Hypoth. & Les Tables de Satel. de Fu- 
piler, F. 4. in the F ench * large Col- 


lection. 
Firſt, 
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n AM. 


Firſt, or Neareſt, excreds not a third 
part of Jupiter's Semidiameter: that 
of the Second lurpaticth but a little 
of a quarter of its Diameter: That 
of the Third a little exceeds three 
quarters of the Diameter: And 
that of the Fourth, or Outer moſt, goes 
beyond Jupiters Poles by a third 
part of the Semidiameter. All which 
Mutations, he ſaith, are performed 
in the ſpace of 12 Years. Thus the 
famous Caſſini. But I have my- 
ſelf obſerved a greater Vagation in 
the third Satellite; that it advan- 
ced near to, if not even with the 
very Limb or Pole of Jupiter, and 
that its Stay in Jupiters Shadow, or 
the Duration of its Eclipſe at that 
Time, was leſs than is commonly 
aſſigned unto it, as it is reaſonable 
to imagine it ſhould be, becauſe the 
Satellite had only the outſide of 
the Cone of Jupiter's Shadow, and 
H 2 conſe- 
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conſequently a leſſer part thereof to 
paſs through at that time. 

As to the End and Ute of this ſo 
obſerrable a Tendency in the Secon- 
daries towards each Pole of their 
Primaries, we may guels at it from 
what hath been ſaid of the like Ten- 
dency of the Primaries towards the 
Sun, on which our Seaſons do de- 
pend: So thoſe Secondaries moving 
in like manner to each Pole, effect 
ſome of the grand Works of the Di- 

vine Providence from Pole to Pole, 
illuminate all Parts of their reſpective 
Globes, contract the length of their 
Nights (as ſhall be ſhewn in proper 
place) move their Waters, and ex- 
cite their Tides, and perform other 
ſuch great Works of Nature, as with 
good reaſon we attribute to the In- 
flux of our Moon here in our own 
Globe. 

And can ſuch well contrived, ſuch 
nſetul Motions, that the World could 


not 
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not ſubſiſt without, that Nature 
could not do its grand Works with- 
out, can theſe be other, than the Fiat 
of an infinitely indulgent, as well as 
wiſe CREAT OR! Could this Con- 
ſonancy be fo univerſal, among all 
the Globes that fall within our View ? 
Could their Periods and Diſtances 
be in the fame due proportion all 
the Univerſe over, tlicir Motions all 
to alike, had they not had the ſame 
Contriver and Maker ! But I ſhall 
cloſe this Argument with the Re- 
flection of the moſt ingenious Mr. Mo- 
?yneux (C, who ſpeaking of the ſeſqui- 
plicate proportion of both the pri- 
mary and ſecondary Planets, thus 
concludes: And from hence may we 
1uftly fall into the deepeſt Admiration, 
that one and the ſame Law of Motion 
ſhould be obſerved in Bodies ſo vaſtly 
dliſtant from eachother, and which ſeem 


) Diopir. Nev, Par. 2. c. 6. F. 12, 
H 3 to 
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to have no Dependance or Correſpon- 
gence with each other. This doth moſt 
evidently demonſtrate that they were 
all at firſt put into Motion by one and 
the Jame unerring Hand, even the in- 
finite Power and Wiſdom of God, who 
hath fixed this Order among them all, 
and hath eftabliſhed a Law which they 
cannot tram ſgreſs. Chance or dull Mat- 
ter conſe Never produce ach an har- 


Badies 7 oat diſtant : This plainly 
frews a Deſign and Intention in the 
fr Mover. And with ſubmiſſion to 
the reverend and learned Divines, I 
am apt to think that one Argument 
drawn from the Order, Beauty and 
Deſign of Toings, is more forcible a- 
gainſt Atheiſm, than multitudes of 
notional Proofs, &c. Thus Mr. Moly- 
neuv. But we ſhall find farther 
Evidences of this ſupreme Manage- 
ment in theſe Matters from what 
follows in the next Chapter, 


CHnap. 
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FE 


Car. VI. 


The Conſtuncy and Regularity of all 
the Motions of the Earth aud 


Heavens. 


HA the Earth and Heavens 
move -at all, but eſpecially 
that they have hk particular and 
beneficial Motions, appcars, from 
the preceding Chapters, to be the 
Work of God. And the Concur- 
rence of the fame Infinite Hand is 
as manifeſt in the Perpetuity, Con- 
ſtancy, and Regularity of thoſe Mo- 
tions. For without this Almighty 
Guide and Manager, how is it poſſi- 
ble that all hop vaſt and unwieldy 
Maſſes ſhould continue their benefi- 
cial Motions throughout all Ages? 
ſhould perform their uſeful Stages 
H 4 With- 
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without any the leaſt Intermiſſion, 
Interruption or Diſorder that we 
know of? What Motion, what 
Contrivance, what piece of Clock- 
work was there ever under the whole 
Heavens, that ever came up to ſuch 
a Perfection, and that had not ſome 
Stops or ſome Deviations, and ma- 
ny Imperfections? But yet none 
was ever ſo ſtupid as to conclude 
fuch a Machine (though never fo 
imperſect) was made by any other 
than ſome rational Being, ſome Ar- 
tiit that had Skill enough for ſuch 
a Work. As he in Cicero (a) ar- 
gues from his Friend Pofidonius's 
piece of Watch-work, that ſhewed 
the Motions of the Sun, Moon and 
five Erraticks ; that if it had been car- 
ried among the Scythians or Britains, 
Luis in illa barbarie dubitet, quin 


: (a) De Nat. Deor. L. 2. c. 34. 


ea 
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ea Sphera fit per fecta Natione? with 
more to the ſame purpoſe: No Man 
even in that State of Barbarity would 
make any doubt, whether it was the 

Workmanſhip of Reaſon or no ( b). 
And is there leſs Reaſon to imagine 
thoſe Motions I have been treating 
of to be other than the Work of 
God, which are infinitely more con- 
than and regular than thoſe of Man! 
Or to uſe the laſt mentioned Szoick's 


Argument, can it be thought that 
Archimedes was able to do more in 


zmitating the Motions of the Heavens 


(in his Sphere) than Mature in eſfect- 
ing them? 

And now to refle& upon the 
whole, and ſo conclude what hath 
been ſaid concerning theſe ſeveral 
Motions: We may all along per- 
ceive in them ſuch manifeſt Signals 


— — 


(b) See the Place cited at rte in my Phyj 2 


of 


Theology, P. 2. 
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of a divine Hand, that they all ſeem, 
as 'twere, to conſpire in the Demon- 
ſtration of their Infinite CREATOR 
or ORDERER. For beſides what 
in all probability is in other Parts 
of the Univerſe, we have a whole 
Syſtem of our own, manifeſtly 
proclaiming the Workmanſhip of 
its Maker. For we have not thole 
vaſt and unwieldy Maſſes of the 
Sun, and its Planets, dropt here and 
there at random, and moving about 
the great Expanſum, in uncertain 
Paths, and at fortuitous Rates and 
Meafures, but in the compleateſt 
Manner, and according to the ſtrict- 


eſt Rules of Order and Harmony; 


ſo as to anſwer the great Ends of 
their Creation, and the Divine Pro- 
vidence; to diſpatch the noble 
Offices of the ſeveral Globes; to 
perform the great Works of Na- 
ture in them; to comfqrt and che- 
riſh every thing _ on them, 

2 by 
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by thoſe uſeful Changes of Day and 
Night, and the ſeveral Seaſons of the 
Year. 
Theſe things are ſo evident to 
the Reaſon of all Men, that Tully - 
might well make his $zoick to alledge 
this as one of his principal Arguments 
for the Proof of a Deity e); The 
fourth Cauſe, faith he, and that even 
the chief, is the Equality of the Mo- 
tion, and the Revolution of the Hea- 
vent; the Diſtinction, Utility, Beau- 
ty and Order of the Sun, Moon, and 
all the Stars : The bare View alone of 
which things is ſufficient to demonſtrate 
them to be no Works of Chance. 
As if any one ſhould come into an 
Houſe, the Gymnaſium, or Forum; 
when he ſhould ſee the Order, Man- 
ner and Management of every Thing, 


he could never judge theſe things to be 


—_ — 


_ * — . 9 — vo & -v- oS® —_— — 


(e) De Nat. Deor, L. 2. c. 5, 


done 
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done without an Efficient, but muſt 
imagine there was ſome Being preſi- 
ding over them, and whoſe Orders 
they obeyed. So much more in fo great 
Motions, ſuch Viciſſitudes, and the Or- 
ders of ſo many and great things; 
a Man cannot but conclude, that ſuch 
great Acts of Nature are governed by 
ſome Mind, ſome intelligent Being. 
And ſo again afterwards (Chap. 
21.) when, among other things, he 
had been ſpeaking of the Motions of 
the Planets, he thus argues, I can- 
not poſſibly under ſtand, ſaith he, how 
all this Conſtancy can be among the 
Stars; this ſo great Agreement of 
Times thro all Eternity, among ſuch 
various Courſes (how this can be) 
without ſome Mind, Reaſon and Coun- 
ſel. And a little after this, ſpeaking 
of the Fixt Stars, he faith, But 
the perennial, and perpetual Courſes 
of thoſe Stars, together with their ad- 
mirable and incredible Conſtancy, de- 


clare 
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clare a divine Power and Mind to be 
in them. And this he takes to be fo 
plain a Cale, that he that could not 
diſcern it, he thinks could diſcern 
nothing. And then he thus con- 
cludes, Ii the Heavens then, there is 
neither any Chance, nor any Temerity, 
nor Error, or Vanity; but on the con- 
trary, there is all Order, Truth or 
Exa&tneſs, Reaſon and Conflancy. And = 

fuch Tnings as are void of theſe are 
counterfeit, falſe, and fall of Error. 
- - -- He therefore that thinks the ad- 
mirable cæleſtial Order, and incredi- 
ble Conſtancy, on which the Conſervation 
and Good of all Things depend, to be 
word of a Mind, he himſelf deſerves ts 
e accounted devoid of Mind. Thus 
with great Force and Reaſon, Tully's 
Stoicł rightly infers the Preſence and 
Concurrence of a Divine Being, and 
Power, from the Motions of the 
Heavens: Only not being aware who 
that 
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that Being was, he erroneouſly ima- 
gines the heavenly Bodies themſelves 
to have Divinity, and puts them 
therefore into the Number of the 
Gods; which Error is excellently re- 
futed by Lactantius, in his Inflir. 
Divin. L. 2. c. 5, &c. 


B O O K 


BOOK V. 


OF THE 


FIGURE 


Of the ſeveral 


GLOBES of the Univerſe. 


„ 


The Conſonancy of all the Globes in 
their Spherical Figure. 


7 = od G in the preceding 
Book manifeſted the Moti- 
E on of the Earth and Hea- 
= vens to be the Contrivance 
and Work of G OD, I ſhall enquire 


in 
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in this, whether their Figure be 7 
the ſame kind, wiſely ſuited to the 
Motions, and in a word to the whole 
State and Convenience of the ſeveral 
Globes, ſo as to manifeſt it ſelf to be 
the Work of GOD? 

Now as to the Figure; it is ob- 
ſervable in the firſt place, that there 
is a great Conſent therein, among 
all the Globes that fall under our 
view, and that is, that they are all 
Sphærical, or nearly ſo, namely 
Spheæroidal /a). Thus all the Fixt 
Stars, ſo far as we are able to behold 
them, either with our naked Eye, or 
our Glaſſes. Thus the Sun, and 
thus all its Planets, and thus the Se- 
condaries, or Moons accompanying 
Saturn, Fupiter, and our Earth. 
And although Venus, Mercury, and 
our Moon have Phaſes, and appear 


ſometimes Falcated, ſometimes Gib- 


_— — - r 


4a) See Phy/ 1C0- Theul, B. 2 ch 1. TEES 
bou⸗ 
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bous, and ſometimes more or leſs 
round, and even Mars too, in its 
Quadratures, becomes Gibboſe; yet 
at ſuch times as theſe Planets ſhew 
their full Phaſes, they are found to be 
ſpherical, and only loſe this Figure 
by vertue of their Poſition to "the 
Sun, to whom they owe their Light. 
And this Sphericity, or Rotundity, is 
manifeſt in our Moon, yea and in 
Venus (b) too; in whole greateſt Fal- 
cations the dark Part of their Globes 
wy be perceived, er them- 


(b) What I have here affirmed of the e 
Light of Venus, I have been called to an account 
for, by an ingenious Aſtronomer of my Ac- 
quaintance. Bur I particularly remember, that as 
I was viewing Venus ſome Years ago, with a good 
34 foot Glaſs, when ſhe was in her Perigee, and 
much horned, that I could fee the darkned Part 
of her Globe, as we do that of the Moon ſoon 
after her Change. And imagining that in the 
laſt total Eclipſe of the Sun, the fame might be 
diſcerned, I deſired a very curious Obſerver that 
was with me, and look'd through an excellent 
Glaſs, to take notice of it, who affirmed that 
he ſaw it very plainly. 

I ſelves 
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| ſelves under the Appearance of a 


dull and ruſty colour. 

And as this ſpherical Figure holds 
in every of the Globes at a diſtance 
from us, fo we may reaſonably ima- 
gine our own Globe to be conſonant 
to the reſt. But indeed we have 
great Reaſon to conclude it to be ſo, 
from the Curvity of its Shadow in 
its Eclipſes of the Moon; from the 
Diſcovery of new Conſtellations i in 
the Heavens, as we e our He- 
miſphere, and make 3 to- 
wards either Pole; from the Surface 
of the Sea, which appears to be of 
this Figure, by our gradually diſcern- 
ing far diſtant Objects, Mountains, 
Towers, Sails of Ships, &c. the Parts 
of which are more Fn more ſeen, 
as we approach nearer and nearer to 
them: With other Arguments to 
the ſame purpoſe, which I need not 


enumerate in a Caſe now gracrally | 
owned to be true. 


CHar, 
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een, 


Guan II. 


Of the I nequalities, or Hills and 


Vales obſervable in the Earth and 
Moon. 


FAVING in the preceding 
Chapter demonſtrated the ſe- 
veral Globes of the Univerſe to be 
Spherical, it is not to be underſtcod 
that theſe Globes are ſtrictly fo, but 
an Allowance is perhaps to be made 
for the Difference between their E- 
quatorial and Polar Diameters, be- 
fore ſpoken of: But eſpecially for 
_ thoſe little and inconſiderable Ex- 
creſcences of the Hills, very mani- 


feſtly diſcernible in the Moon (c), as 


* 


0 r .... 
but an ordinary Glaſs, eſpecially , when ſhe is 
not round, may * perceive conſiderable Un- 

even. 
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well as in our own Globe; which I 
call little and inconfiderable, eſpe- 
cally 


evenneſſes; that ſome Parts are maids higher 
and others lower. About the Quarters, divers 
bright golden Spots may be ſeen in the ſhaded 
Part, at ſome diſtance from the ten'd Part ; 
and theſe may be perceived to grow larger and 
brighter, as the ſhady Part turns more and more 
towards the Sun; till at laſt you may ſee all the 
intermediate Vallies between thoſe Spots, and the 
other enlighten'd Parts. Alſo in divers Parts of 
the Moon, eſpecially ſuch as border on the ſhaded 
Part, there may r wy 
or Pits, black, „or ſhady, when the Parts 
encompaſſing _ are illuſtrious and bright. 
And this Darkneſs, „ 
lies always on the Side next the Sun, and 
ally goes off, as the Hole, 8 
more and more towards the Sun, till at laſt the 
whole Valley is enlighten'd, and looks like a de- 
preſſed Ground in the Body of the Moon. All 
which things are manifeſt Signals that the Moon's 
Surface is not even and ſmooth, but like that of 
the Earth, full of Hills and V 

Which Opinion, altho* now well grounded 
on ocular Demonſtration, was as old or older 
than Plutarch's Days, who in his Book de Facie 
in orbe Lune, at the inning, cites it as Clear- 
chuss Opinion, Eisi i ene i N eine . 
dleqa u OaAaarts i. e. That what is called the 
Face of the Moon, are the Images and Appearances 


of 
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cially thoſe in the Earth, becauſe they 
are fo in proportion to the Earth's 
Diameter; as will appear by coming 
to particulars. The Diameter of the 
terraqueous Globe I have ſhewn in 
my Pbyfico-Theol. () to be about 793 5 
Exgliſb Miles, and in this Book to be 
(*) 7967 Miles: But that of the Hills 

is no more than a few Miles. Snowdor: 
in Caernarvonſhire(the higheſt Moun- 
tain in all our Iſland) is but 1247 


— 3 — —— 


of a great Sea in the Moon. And about the mid- 
dle of that Tract, T8 4 pawopiWoy Turi Tegownmr— 
i. e. As to that Face which appears in the Moon: 
As our Earth hath certain large Bays; ſo we con- 
ceive the Moon is over-ſpread with large Hollow 
end Ruptures, containing Water, or a thick dark 
Air, int» which the Sun-beams are not able to enter, 
and ſo no Reflexign is made by them. 

As to other Matters in which the Earth and 
Moon ſeem to agree, as in Seas, and great Col- 
lections of Waters, an Atmoſphere, Sc. I ſhall 
paſs them by here, as improper for this Place. 

(b) Book 2. Chap. 2. Note. 

% Book. 1 Chap, 2. Note 7. 


1 3 yards 


- 233 * * " 


unleſs we except the high Mountains 
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yards (c); the Alps themſelves but 


about two Engliſh Miles (d): 


Nay, 


the very Pike of Tenariffe, one of the 


higheſt Ridges throughout the Globe, 


of „ called by Tof. Acofta (e) Pe- 


riacaca; 


775 Jer. ingenious Richard 
Townley Eſq; of Townly in Lancaſhire, I find this 
Note upon Sept. 6. 1682. This Day My. Adams 


called here, who is taking @ Survey, &c. He told us 


that with repeated trials he had found Snowdon-hill 
1320 Yards higher than the Higbwater-mark, and 


that the Quickſilver ſtood at the Bottom at 29 In- 


ches; at the Top of the Hill 2596: So that 1320 


gave Jo4. Then follows this Note, viz. Mr. 


Adams coming fince tells me, that the Height of 
Snowdon was has 1247 Yards, which gave Jo4. 

The Reaſon of this Difference of 73 Yards, in 
the height of Snowdon, I take to be, that the firſt 
Meaſure was made by Mr. Adams himſelf, the lat- 
ter by Mr. Caſwell with Mr. Adams's Inſtruments : 
And probably the former is the Height above the 
Sea, the latter only above ſome Plane 

2 Mr. Nic. Facio told me that he had mea- 
ſured the Height of the Montagne Mauditi, which 
is one of the higheſt Ridges of the Alps, and that 
he found it to be 2000 French Toiſes about the 
Lake of Geneva, which is equal to 12816 En 
gliſh Feet, or 2*42 Miles. 


(e) Acoſta faith, the Alps ſeemed th theſe Moun- 


tains 
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riacaca; or that nearer St. Martha(f); 
or thoſe called the Andes (g); this 
Ridge (I fay) is computed to be but 

een 3 and 4 Miles perpendicu- 
larly above the Sea (5). All which 
Emminences, compared with the 
Diameter, or Semidiameter of the 
Earth, is no more than as a particle 


of Duſt i is to a large Globe, on which 
it reſteth. 


And fo likewiſe for the Mountains 
viſible in the Moon, although ſome 


— 


tains he travelled over, but as ordinary Houſes 
to lofty Towers. See my Phyſico-Theol. B. 1. 
ch. 1. Note b. 

(H Capt. Dampier faith that he is of Opinion, 
that the Hill near St. Martha is higher than the 
Pike of Tanariffe. Voyageround the World. p. 24. 

(g) Of the Andes of Chili and Peru, Captain 
Dampier faith, Theſe are the higheſt Mountains I 
ever ſaw, far ſurpaſſ ng the Pike of Tenariffe, or or 

Santa Martha, and I believe any Mountains in the 
World. Ibid. p. 95. 

(Y) See Dr. Hooke's Account of the Pike of Te- 
nariſfe from his Friend Mr. G. T. who went to 
the Top of it; at the End of his Lectures concern- 

ing Springs, p. 42. 
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of them are of that height (i, as to 
reflect the Light of the Sun from 


their 


(i) By Ricciols Meaſures, the Height of what 
he calls — Sinai, or St. Katherine's Hill, is 9 
Bononian Miles, and that of Aaverius 12, but 
— to his Corrections, the former is but 

Miles the latter 114. Which at the rate of 
— Engliſh Feet in a Bonoman Mile, is about 13 
and 9 Engl Miles; an Height fo great, conſi- 
dering how much the Moon is leſs than the Earth, 
that I cannot but think that diligent Perſon was 
miſtaken in his Meaſures, and that the Compu- 
tations of Hevelius are much the beſt: Who as he 
was as able as any Man, and made more accu- 
rate and diligent Obſervations of the Moon's 
Face, than moſt Men ever did; ſo he was more 
likely to come neareſt the Truth. And by his 
Reckoning, the higheſt Hills in the Moon are but 
about three quarters of a German Mile; and ſome 
of them but ſeven ſixteenths; and ſome not above 
one Hakan Mile. And conſidering the Bulk of 
the Moon to that of the Earth, theſe are great 
Eminences for the Moon. 

And as the Lunar Mountains are of ſo prodigi- 

_— ſo many of them are of great Ex- 

Hevelius reckons the Lunar Taurus to reach 
= I 3 German Miles; Mount Sepber 150; and 
the Lunar Apennine above 100 German Miles. 
The Way how to meaſure the Height of the 
— Mountains of the Moor is not difficult, nor un- 


gertain; which is, by obſerving the Diſtance be- 


rween 
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their lofty Tops ſome Days before 
ever it reacheth the Vallies beneath 
them, yet on the Moon's Limb we 
can diſcern nothing of them: But 


tween the diſtant golden Spots, at their feſt © ap- 

pearance (which are the Tops of Hills) and the 
enlightened Part of the Moon. Which Diſtance 
may be computed by Miles, or any other equal 
Parts, into which we can imagine the Mons | Di- 
ameter divided. Thus in Fig. 5. ARB isa Part 
of the Man Circumference, one Part of which 
AR enlightened, the other Part RB is indark- 
neſs. Hi is a Mountain, whoſe Top His touch- 
ed by the Sun-beams, ſhining from & the Sun to 
R, and reaching to H. Now ſuppoſing the Semi- 
diameter of the Moon R C, to be 274 German 
Miles, according to Hevelius, the Length of the 
Side R H ( or Diſtance between the Top of the 
Hill, and the Edge of the enlightened Part ) will 
be found alſo to be a 10, 20, or other Part of 
that Semidiameter or Diameter ; or ſome certain 
Number of Miles. And then we have the two 
Sides R C, 274 Miles, and & H, and the right 
Angle included between them: by which, both 
the other Angles, and the Side C H, may be found 
by a common Caſe of Right-angled Triangles. 
Out of which Side CH, deducting the Moor's 
Semidiameter 274, there remaineth the Height 

of the Mountain Hi. Conſult here Hevel. Sele- 
uogr. ch. 8. Galileus Nunc. Sider. p. 14. Riccioli 
Almageſt. L. 4. c. 8. Schol. 


ſo 


* 
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ſo far from that, that, on the con- 
the Edge through our beſt 
Glaſſes looks like an even, ſmooth, 

and uninterrupted Circle /&). 
Althou gh 


© The fin of he din which I here mean, 
is that next the Sun ; on which I could never per- 
ceive with my beſt Glaſſes any the leaſt Sign of a 
Mountain, but all to be exactly level and ſmooth. 
Only indeed there are ſome certain tranſient 
roughneſſes and une venneſſes on the Limb cauſed 
by Vapours, eſpecially when the Moon is near the 
Horizon, and in windy, and ſome other Weather. 
At which times, the Motion of the Air and Va- 
pours, make a pretty Criſpation, and Rouling, 
like waves on the Moons Limb, which have the 
Appearance of moving Mountains and V 
But on the oppoſite Side, if the leaſt Portion of 
the darken'd Part of the Moon extends beyond 
the enlightened Part, Mountains may very mani- 
feſtly be diſcerned, exactly reſembling ours on the 
Farth. A few Hours before and — the Full, I 
have with Pleaſure ſeen the Appearance of con- 
3 Mountains and Bays. One of which 
Views, Ihave given in Fig. 6. which is the Moon's 
Appearance, ſoonafter the Full, on Sept. 12. 1714. 
In which ſeveral Riſings and Depreſſions may be 
ſeen, and the Tops of ſome of the Mountains ſome- 
what diſtant, are expreſs d by the little Spots. 


Theſe 


— — — — er. anc 
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Although then vaſt Mountains, 
when ſeen near at hand, ſeem to be 
very conſiderable Excreſcences of our 
Globe, yet fince they are little, when 
compared to the Globe itſelf, we 
may look upon our own, and all the 
reſt of the Globes, as if they were 
perfect Spheres, or at leaſt Sphe- 
roids. And finding them to be weh, 
let us next enquire what Reaſon chere 
is to imagine this their Form to have 
been the great CREATOR's Work. 


— 1 


Theſe alone I conceive are Mountains which 
the excellent Hevelius ſpeaks of in ſeveral Places of 
his Selenggraphy, particularly in his Anſwer to 
Bettinus, and other Peripatelicks, in Ch. 6. p. 143. 
who denied that mountains could be in the Moor, 


as well as many other things diſcovered now by 
the „ 


C HA. 
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Cray. III. 


The Univerſality and Uniformity of 
re Figure of the ſeveral Globes 
of the Univerſe is a Sign of their 
being the Work of G O D, not of 
Chance or Meceſſiey. 


HEN we ſee divers Pieces 
of curious Device and Work- 
manſhip to bear the fame Marks 
of Art, to have the fame maſterly 
Strokes of Painting, Clockwork, 
Architecture, &c. we conclude 


with great Reaſon ſuch Pieces 
were made by the fame skilful 
Hand. So when we ſee the ſame 
commodious Spherical Figure to 
be imparted to the Earth, and 4 

e 


3 6 


Chap. 3 | _ wiſely ordered. 


the — Bodies, we have as 
good Reaſon to conclude them to 
be Pieces of the ſame Hand, Con- 
trivances and Works of the ſame 
Skilful Architect. For if the Uni- 
verſe had been a Work of Chance, 
all the ſeveral Globes would have 
been of ſeveral Forms, one of this, 
another of a quite different Figure: 
One ſquare, another multangular, 
another long, and another of ano- 
ther Shape. Or if all the ſeveral 
Globes had been a Work of Meceſſi- 
ty, and their Figure had been owing 
to the natural Tendency, or Gravi- 
ty of Matter, viz. that the ſelf-at- 
tracting Power of Matter did make 
all the Solids and Fluids of all the ſe- 
veral Globes, as naturally run into a 
globoſe Form, as a Drop of Quick- 
filver doth: Yet ſtill we may de- 
mand how came Matter by this ſo 
commodious a Power? What made 

it 


125 
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it affect ſo proper a Form but the in- 
finite CREA TOR's Fiat? 

But not to conteſt that Point, 
but granting Gravity to be conge- 
nial and coeval with Matter, with- 
out enquiring how it came by that 
Power, and allowing that every 
Globe of the Univerſe had its Form 


from the ſelf- attracting Power of its 


Matter, yet ſtill we have undeniable 
Marks of final Cauſes, of wiſe Order, 
and an over-ruling Power in the Caſe. 
For let us imagine our terraqueous 
Globe in its Chaotick-ftate; all its 
| Matter, every particle of it divided, 
and floating about, and ready, by its 
Self- attraction, to run together into 
its natural Form, that of a Globe : 
In this hurly-burly, this jumble of 

unguided Nature, made by Attracti- 
on only, a confuſed globoſe Maſs can 
be ſuppoſed to be formed ; but with- 
out any Order, without that conve- 
nient Log of its Parts, as the 
neceſ- 


Chap. 4. wiſely ordered. — 27 


| neceſſities of an habitable World re- 
quire. But inſtead of any ſuch Signs 
of Diſorder, or of Nature's acting 
with an unguided Power, we have 
the clean contrary ; all the Signals 
of a wiſe Contrivance, and excellent 
Art; as will appear in the following 
Chapter. 


RPE EE ACS ALA CEASE ALE 
C HAP. IV. 


The Terraqueous and other Globes, 
appear tobe the Workof GOD, 


from the wiſe Diſpoſition of their 
Parts. 


S the Earth, and all the other 

Globes, would have been of 

various Forms, if they had been 

made by Chance, or would have 

been confuſed Maſſes, if made by 
2 5 Neceſ- 
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Neceſſity, according to the laſt Chap- 
ter: So in this I ſhall ſhew them to 
be the Work of a wiſe and a kind 
Apent, from the commodious Stru- 
cture and Diſpoſition of their Parts, 
ſo far as we have any gg}. he E 
them. Thus the Moon, hath great 
Appearances of being no leſs com- 
modiouſly, than the Earth, divided 
into Hills and Valleys (as J have ſet 
forth in the ad Chapter;) into Dry- 
lands, and great Collections of Wa- 
ters {@), and to be encompaſſed with 


an 
a) That there are Seas, or great Collections 
of Waters in the Moon, is highly from 


the Moor's Spots, which N ſeem to be Water 
on theſe two Accounts. 1. Becauſe thoſe Spots 
r 
when viewed about the Moon's Quarters, or at 
ſuch times as one half of them are 
the other half in darkneſs. In this Caſe, when 
we do not look directly upon the Planes, or ſee 
them wholly enlighten'd, but view them in a 
manner ſideways, their Surfaces look as the Sea 
doth, when we view it from the Shore, viz. a 
level Plane: only we may now and then 
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an Atmoſphere as we are (%. So 


— — K 8 . —_— A... _ 
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of the large Levels, which are, no doubt, certain 
Rocks or Iſlands in the midſt of thoſe Seas : 
2. The Darkneſs of thoſe Spots, more than other 
Parts of the Moon, is an Argument they are Wa- 
ter, or ſome ſuch like Fluid, which imbibes the 
Sun's Rays more than harder Bodies, and doth 
not 4 ſo vigorouſly reflect them as they do. 
Accordingly about the Moon, Quarters, when 
fthoſe Spots, as I ſaid, have the Appearance of 
long Planes, we may obſerve their Edge to be a 
kind of hazy Border, which grows darker and 
darker, as the Rays are more and more abſorbed. 
But indeed hard Bodies, if they have ſmooth 
Surfaces, although they reflect ſtrongly to one 
Place, yet in other Places they are leſs viſible. 
Thus a Looking-glaſs, a Diamond, c. reflect 
vigorouſly the Sun's Rays towards one Part, fo 
as to dazzle the Eyes; but in other Parts they ap- 
of a dark, blackiſh hue. Which by the bye, 
i$ the Reaſon why Jewellers grind their Diamonds 
with many Sides and Angles, that their Luſtre 
may appear many ways. So Silver (as Galilzo 
obſerves, Dial. 1.) when boiled only in Argo] and 
Salt, appears as white as Snow ; but where ever 
it is burniſhed, it becomes obſcure. And fo he 
tells us, rightly enough, the Moon would become 
inviſible to us, if its Surface was not rough, but 
eek and ſmooth. See alſo Hevelii Selenggy. 


chap. 6. p. 15t. 
'b) Thar there is an Atmoſphere about the Moon, 


ſce Book 7. chap. 3. Note 1 
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Jupiter, although at ſo great a Di- 


ſtance from us, hath manifeſtly, we 
ſee, his lighter and darker Parts; his 
Belts and Spots, darker than the reſt 
of his Disk. Theſe Mr. Caſſini (who 
longer viewed this Planet than any 
body elſe) takes to be Canals con- 
taining ſome fluid Matter, or Wa- 
ter, that more weakly reflects the 
Sun's Rays, than the other Parts of 
the Planet do, and that they have 
ſome reſemblance with what happens 
here upon Earth. c For if, faith 
he, one from on high, in the Heavens, 
ſhould ſee the Earth in ſome particular 

Situations, the Sea, which encompaſ- 
ſeth the Earth, would appear very like 
the great ſouthern Belt that encom- 
paſſeth the whole Globe of Jupiter: 
The Mediterranean Sea would make 


(c) Nouvelles Decouvertes de Jupiter; par M. 
Caſlini in the Memoires de Mathem. & de Phy- 
ſique tor Fanuary, 1692. 


an 
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an Appearance, not unlike thoſe Belts 
which are interrupted or broken, which 
we ſee in this Planet: The other Seas 
would make thoſe great black Spots, 
which never alter at all : The Conti- 
nents and Iſles would ſeem like thye 

_ bright Spots that are alſo permanent: 
The Snows would make thoſe glittering 
Sparkles | Brilliants] that from time 
to time diſappear : The Flux and Re- 
flux of the Ocean, and thoſe great In- 
undations that happen ſometimes here, 
would occaſion other Spots to appear 
and diſappear : The Moon. would re- 
ſemble one of Jupiter's Satellites: 
In fine, the Clouds of our Atmoſphere 
world reſemble thoſe broken interrupt- 

ed Belts, and thoſe tranſitory Spots, 
which often change their Size and Fi- 
gure, and have Motions of different 
Helocities. 

Thus that ingenious and curious 
Obſerver. According to whoſe not 
improbable Opinion, this Planet Ju- 
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piter hath all its parts orderly placed, 


as is here upon Earth. 

And ſo for the reſt of the Planets, 
whoſe Faces exhibit different Ap- 
pearances, of brighter and darker 
Parts, as Mars and Venus particularly 
do {d), it is highly probable that 
theſe may be ſuch a Diſtribution, 
ſuch an Allotment of Parts, as thoſe 
in Jupiter, and which are more plain- 
ly vifible in our own Globe. 

Which brings me to ſpeak 
cularly of our own Globe, of which 
we have a nearer View, and can plain- 
ly ſee the Footfteps of divine Provi- 
dence, in the wiſe and orderly Diſ- 
poſition of all its Parts; which are 
ſo diftributed, fo placed, as may beſt 
miniſter to the ſeveral Uſes and Con- 
veniences of an habitable World. 
T hus, for Inſtance, the two grand 


890 
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Parts, the Solids and the Fluids of 
the terraqueous Globe, inſtead of 


being jumbled into one Maſs, are 


admirably parted, and as _ laid 


in proper places. The Earth depo- 
ſited in uſeful Strata; ſome ſor the 
Service of the vegetable Kingdom; 

ſome for the Generation and Nouriſh- 
ment of Minerals and Metals; ſore 
for that of Stones and Foſſils; and 
ſome for the {weetening and con- 
veyance of the Waters. And here 
it is remarkable, and an Argument 
of a wiſe Deſign and Appointment, 
That all thoſe ſeveral Sata, or Beds, 
are lodged at proper and convenient 
Depths and Diſtances from the Sur- 
face; that for Vegetables, the up- 
permoſt, for every Man to culti- 
vate; and this divided into various 
Soils and Moulds, for all the Varie- 
ties of Trees and Plants; thoſe 
Strata that contain the Minerals, 


Metals and Foſſils, at ſuch n. 
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as to be out of the way, when they 
may encumber, or hurt us; but may 
be come at by us, when we have oc- 
caſion for them. And as for thoſe. 
Strata that convey the ſweet Waters 
ſe) it is very remarkable, that they 
are fo univerſal, in all or moſt Parts 
of the World; that they conſiſt of 
ſuch proper pervious Matter; that 
they remain ſo diſtinct from, and 
unmixed with the other Strata; and 
that they lie at ſuch due Depths, as 
either to break out into Fountains, or 
to be dug into for Wells. But I 
ſhall not enlarge on theſe Matters, 
having ſpoken of them elſewhere. 
And as this ſo commodious a Di- 
ſtribution of the Earth, ſo that of 
the Waters, 1s a manifeſt Demonſtra- 
tion of the Concern of a wiſe Apent, 
although we ſhould aſcribe all that 
18 . to be aſcribed, to the Ne- 


— 
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ceſſities 
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ceſſities of Nature in the Formation 
of the World. For the Waters, if we 
obſerve them well, are accurately diſ- 
perſed, and lodged about the World, 
for the proper Ofhces thereof, in Seas, 
in Lakes, in Rivers, and in Fountains, 
to ſatisfy the Thirſt of Animals, to 
afford them ſome part of their Food, 


and to miniſter abundant Supplies of 


Vapours for the Clouds, the Rains 
and Winds: Which Supplies muſt 
either have failed, or been too abun- 
dant, or have been attended with 
ſome or other great Inconvenience, 
without ſuch a commodious Inter- 
mixture of the Land and Waters. 

This Ewaywy, as the LXX tran- 
ſlate it, this orderly gathering toge- 
ther of the Waters, is implied in 
Moeſes's Relation of this Branch of 


the Creation, Ger. i. 9. And God 


ſaid, Let the Watersunder the Heaven 
he gathered together unto one place. 
Where the Hebrew Word Ikkavu, 
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denotes a regular and orderly gather- 
ing of the Waters, as if their Allot- 
ment had been made, their Recep- 
tacles had been marked out by a Rule, 
or a Plumb-line, by the CREATOR's 
Fiat. 
Thus it is demonſtratively plain, 
that the Earth and Waters were laid 
by a wiſe Hand; and therefore what- 
ever concern Nature might have in 
giving a Spherical Figure to our 
Globe, yet was the CREATOR the 
principal Agent, the grand Manager 
of the Matter. ” 


at 
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Cuar V. 


The Convenience and Meceſſity of a 


Spherical Figure to the Good of 


the Globes, is an Argument they 
were the Work of GOD. 


the ſeveral Globes, ſpoken of in the 
laſt Chapter, there are ſtill other 
Reaſons, to aſcribe the Sphæricity of 
our own and the other Globes to a 
wiſe Agent. For beſides that this 


Figure is the moſt agreeable to a 


World, as being the moſt capacious; 


and the moſt agreeable to a Maſs in 
Motion, as being at a due Diſtance 


from the Center of Motion and Gra- 
vity ; ſo without this Figure there 


could 
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ESIDEs the orderly and com- 
modious placing the Parts of 
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could have been no ſuch comforta- 
ble, and agreeable Alterations of 
Day and Night, of Heat and Cold, as 
now there are, but ſome parts muſt 
have been, for too long a time, skreen- 
cd from the kindly Approaches of 
the Sun and Moon, and conſequent- 
ly have lain under too long and un- 
comfortable a Darkneſs, and been 
chilled with miſerable Cold. And 
as to our own Globe, the Winds 
could not have given thoſe kindly, 
and falutiterous Agitations to the Air, 
as they do, but they muſt have been 
too much retarded, if not wholly 
ſtopp d by the exorbitant Angles, and 
' Tettings-out of other Figures. And 
laſtly, the Waters, which I ſhewed 
to be well intermixed with Dry- 


Land, would have had intolerable 


Confluences; one part too much, 
another none at all; no Vapours, 
no Fountains, no Rivers: So that 
inſtead of an habitable, well-ſtocked 

World, 
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World, tar the greateſt part would 
have been either a Deſart, or an un- 
neceſſary Confluence of Water. 

Thus having made it evident, 
that particularly our own Globe re- 
ceived its Figure by the Direction of 
the infinitely wiſe Architect of all 
things: We have Reaſon, had we none 
beſides, to conclude the ſame of all 
the reſt of the Globes of the Uni- 
verſe, inaſmuch as they agree with 
ours in other Things as well as in 
their Figure, fo far as we have an 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
ſtem, have their Light from the 
un as well as we; they turn round 
on their own Axes, and revolve 
round the Sun, and conſequent! 
have their Days and Nights, their 
Summers and Winters, as well as we; 
they have their Hills and Vallies, as 
I faid, their Land and Waters, by 
all the Signs that may be, as well as 

we; 
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we; and therefore agreeing with our 
Globe in ſo many of thoſe very 
Things, wherein their Figure is con- 
cerned, had we none of thoſe Rea- 
ſons I have already mentioned, there 
would however be great Reaſon to 


preſume the ſame Thing of them, 
as of our Earth, viz. that they re- 
ceived their Figure from the fame 
wiſe CREATOR, and that (were 
we near enough to behold them) they 
have as manifeſt Signals of it as W. 


have. 
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Attraction or Gravity 


OF THE 


Terraqueous, and the other Globes. 


Cmanr 1 


The Uſefulneſs of Attraction in the 
Production and Preſervation of the 
Figure of the Earth, and the De- 

ſcent of heavy Bodies. 


gl AVING in the two laſt 
Books treated of the Mo- 
tions and Figure of the 
Globes, I ſhall in this con- 
ſider their Gravity or Attraction, 
2 which 
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which according to the modern Phi- 
loſophy (which hath great Reaſon 
and Probability on its Side) hath a 
great Agency in both theſe Matters, 
both in effecting and preſerving the 
Figure of the Globes, and governing 
their Motion. 

As to the Agency of the natural 
Attraction of Matter, in the producti- 
on and preſervation of a ſphærical Fi- 
gure, as that of the ſeveral Globes is, 
beſides what hath been before ſuppo- 

ſed, it may be collected from the ſphæ- 
5 Head Figure which moſt Fluids take, 
when there is no Obſtacle to hinder 
their doing ſo. Thus I have faid Quick- 

fibver maniteſtly doth, eſpecially in 
ſmall Drops or Quantities; in which 
Caſe their own ſelf-attracting Power, 
is equal to, or exceeds that of the 
Earth: So doth Lead, and other Me- 
tals, when in fluxion(a); ſo doth Wa- 


ter, 


1 a) This is very manifeſt from the making of 
Shet. 
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ter, Oyl, and in ſhort all Liquids, 
which run nearly into a ſpherical 
Form, when hung on a ſmall Sur- 
face, as at the Point of a Pin; or in- 
to an hemiſpherical Figure, on a 
broader Surface; their Self. attracti- 
on cauſing the former, as that of 
the Earth, and the Surface on which 
they lye, doth the latter. Theſe 
Phænomena have indeed been aſcri- 
bed to divers Cauſes, moſt of them 
probable enough, except the Preſ- 


ſure of the incumbent Air: But this 


is manifeſtly not the true Cauſe, by 
Reaſon the Caſe is the very ſame in 
the Air-Pump (when the Preſſure is 
taken oft) as in the free Air; and 


Shot. The Way of doing which, is by runnin 


S 
the melted Lead through a Ladle full of Holes 


into cold Water. In doing which they take Care, 
their Lead be not too hot, becauſe the Globules 
would then fly to pieces; nor too cold, becaule it 
would then be long and have Tails; but in a due 
Temper it turns round. They put Orpiment into 
their Lead, when they melt and prepare it for Shot. 


therefore 
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— 


therefore ſome other Cauſe is to be 
found: And what more probable, 
or ſo probable, as this of Gravity or 
Attraction, which manifeſtly exerts 
itſelf in ſome, and is highly probable 
in all material Things? () In the 
Earth itſelf there is manifeſtly ſuch 
a Thing as Gravity, which might as 
well be the natural Cauſe of the Sphæ- 
ricity of our Globe, as it is in that of 
lefler Maſſes; but then, as I demon- 
ſtrated in the laſt Book, it is alſo e- 
vident, that an over-ruling Power, 
and a wiſe Providence, not only gave 
Matter this gravitating Power, but 
guided and managed it in the For- 
mation of the World. 

And now upon Suppoſition that 
Gravity had any thing to do in the 


——_ 


(01) For the Proof of this I ſhall refer to Sir 
Iſaac Newton's Opticks, Queſt. 13. of the ſecond 
Edition, and in his Prizcipia in many Places, 


5 particularly L. 3. Prop. 3, 6, 7. 


production 


— 
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production of this ſphærical Figu 

I am ſpeaking of ; the fame it — 
have alſo in the conſervation of that 
Figure. For the fame Power it ex- 
erted at firſt, it retains ſtill; which 
is as neceſſary ſtill to the preventing 
and obviating all extravagant Excur- 
ſions, and Deviations from that Fi- 
gure, which may happen through 
extraordinary Commotions and Con- 
vulſions in any of the Globes; ſuch 
as Earthquakes are, and other ſuch 

| like furious Concuſſions and Emo- 
tions that ſometimes befall our own 
Globe. 

But leaving theſe conjectural Mat- 
ters, let us come to a more evident 
Benefit of Gravity, and that is the 
natural Tendency of all Bodies to 
the Center of the Globe: This is 
very manifeſt in our own Globe. 
For whatſoever the Decays are a- 
mong earthly Things, howſoever 
their Forms are changed, yet their ] 

L Matter 1 


—— — — — — —_— K - as 
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Matter remaineth entire, and retur- 
neth again to its grand Parent the 
Earth: Or to put it in Solomon's 
Words, Eccl. i. 4. One Generation 
paſſeth away, and another Generation 
cometh : but the Earth abideth for ever. 

And an admirable Proviſion this 
is for the Perpetuity of the Globe, 
and to continue the State and Habi- 
tability thereof throughout all Ages, 
which would otherwiſe waſte and 
decay, or run into the moſt irrepa- 


| rable and pernic ious Diſorders. 


CHA r. 


CHAT. II. 


The Guard which Gravity affords 


againſt the Centrifugal Tow of the 
2 Globes. 


P ON a Suppoſition that e- 
very of the Globes revolves 
round its own Axis (which I have 
ſufficiently proved in the Fourth 
Book ) we ſhall find, befides the Be- 
nefits already ſpecified, another very 
great Uſe of Gravity, to the Good, 


yea the very Exiſtence of our own 


and other Globes, and that is the 
Preſervation of their Integrity a- 


gainſt the Centrifugal Force of this 


their Revolution, or diurnal Moti- 
on. For without ſuch a Band, as 


Gravity, to keep their ya toge ther, 
the 
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the whirling about of thoſe Globes 
would ſhatter them into pieces, and 
diſſipa te them abroad into the cir- 
A Space. Thus muſt it 
needs befall our own Globe, which 
whirls about at the rate of above 1000 
Miles an Hour /a), and is compoſed 
of Earth and Water, Materials of 
much too looſe a Texture, to prevent 
the diſſipation, which the Centrifugal 
Force of ſuch a Rotation muſt neceſ- 
farily occaſion, about the Æquatorial 
4 a Rotation that would as eaſi- 
ly throw off the Parts of the Earth, 
< pecially the Waters, as the whirl- 
ing round of a Wheel or a Globe, 
would the looſe Duſt and Water 
lodged thereon. But by reaſon the 
(Graplegnin Power exceeds the Centri- 


——— 
- 


(a) The Diameter of the Earth we 8 
Miles, according to B. 1. Ch. 2. Note 1. the 
Ambit thereof is 250314 Miles, which being 
divided into 24 Hours, makes the Revolution to 
be at the Rate of about 3043 Miles an Hour. 


1 Axel 


— 


* 
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fugal as 2174 exceeds 7 cada 2 


that is, above 288 times; therefore 


all parts lye quiet and eure in their 
reſpective places, and enjoy all the 
Benefits, which I ſhewed do accom- 
pany this Motion, without any Di- 
ſturbance from it. ny 
Thus is our own Globe guarded 
by its Gravity againſt the Centrifugal 
Force of its Rotation. But this is far 
more remarkable in ſome of the o- 

ther Globes. Thus particularly in 
the Sun, whoſe Ambit is, 2582873 
Miles, and whirls round once in a- 
bout 25; Days, and conſequently 
doth revolve at the rate of 4262 
Miles an Hour (c, which is above 


four 


(b) This i 18 the Proportion or nearl fo, of the 
Gravitating, to the Centrifugal, Force of the Earth 
under the Equator, as may be computed from 
Sir Iſaac Newton's Princip. L. 3. Prop. 19. 

(c) The Sun's Diameter being 822148 Miles, 


tow. 
As to the Sun's Gravity or AttraFive Power, 


L 3 ir 


the Numbers here aſſigned will naturally fol- 
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four tmes as faſt as the Earth; this 
in a little time would endanger its 
Diſſipation, without ſuch a Proviſion 
as Gravity is. 
But what is this to the Centrifugal 
Force of Jupiter? whole Bulk far ex- 
ceeds our terraqueous Ball, and 
whoſe Rotation is performed in leſs 
than half the Time. But from a 
Computation of Particulars, we ſhall 
better eſtimate the Matter. The 
Diameter of Jupiter being 12065 3 
Miles, its Circumference is 379043 
Miles: Which revolving round in 
leſs than ten Hours, is at the rate of 
38159 (a) Miles an Hour at its E- 
quator. And if the Denſity of eve- 
ry 
it is (by the Calculation of my Friend the acute 
and learned Dr. Halley) to the Sun's Centrifugal 
Force, as 47000 to 1: The Method for finding 
which, ſee in Note © 
(d) Jupiters Ambit being 379043 Miles, and 
his Revolution 9 h. 56! or 596 Minutes 1 
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ry Planet be proportional to its Di- 
ſtance from the Sun, as is now with 
great Reaſon imagined, that is, if 
thoſe Planets neareſt the Sun, as Mer- 
cury and Venus, are proportionably 
denſer than thoſe more remote, as 

Jupiter and Saturn; then is the 
Globe of Jupiter of a laxer Texture 
than ours is, and in ſo much the 
greater Danger therefore of being 
whirl'd to pieces by fo rapid a Mo- 
tion, as that Planet manifeſtly hath, 
were not its parts kept cloſe toge- 
ther, and ſedate, by ſuch a Band as 
Gravity (e) is. 


Revolution in an Hour is by the Logarithms 
thus. 


596 Minutes 2.7752463 
379043 Miles 5.5786884 
: : bo Minutes  1.7781513 
7-3508397 
38159 Miles 4.5815934 


e) The Proportion of Jupiter's, or any other 
Planet's, or the Sur's Gravity, to their Centrifuuga] 
L 4 er, 


— 
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Force may be computed from the moſt ſagacious 
Sir Jaac Newton's Princip. L. 3. Prop. 8 & 19. 
But the before-commended Savilian Profeſſor ſug- 
geſted to me this eaſier, and quicker Rule, for 
ſuch Planets as have Satellites, viz. The Proportion 
of the Centrifugal to the Centripetal Force, or Gra- 
vity of any Planet at its Surface, is compounded of 
the Ratio which the Cube of the Semidiameter of the 
Planet hath to the Cube of the Diſtance of any of 
its Satellites from the Center of that Planet; and 
the Ratio which the Square of the Satellites periodick 
Time hath to the Squares of the periodick Time of 
the Planet's Revolution. Thus for inſtance, the 
Diſtance of Jupiters outermoſt Satellite being 
253 Semidiameters of Jupiter, and its Period 
16 Days, and 16 Hours, 32 Minutes, or 24032 
Minutes, and Jupiters Revolution 526 Minutes; 
we ſhall find the Gravity in Jupiters Surface to 
be to his Centrifugal Force in his Equator, as 1 
to 9.96. 


CH A5. 
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CH Ap. III. 


ofibe Power and Uſefulneſs of Gra- 
vity to retain the Planets in their 
Orbits. 


OR a Concluſion of this fixth 
Book, I ſhall take Notice of 

one more remarkable Benefit of Gra- 
wit, which is grounded upon the 
Suppoſition of the Truth of the Vew- 

_ 4 Phil ofophy; which hath ſo good 
Grounds, and great Reaſon, I might 
ſay Demonſtrations on its Side, par- 
ticularly in this Matter, that admit- 
ting of it here, we ſhall diſcover a- 
nother admirable Work of the Crea- 
tion, and that is, the preventing the 
Evagation of the Planets, and the 
accurate retaining them within the 
due Bounds of their Orbits. That 
| this 


2 
2 
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this is done by Gravity, and that 
Gravity and Motion ſolve in the moſt 
e Manner, all the Phæno- 
megna of the planetary Motions both 
Primary and Secondary, is abun- 
dantly made out by the wonderful 
_ Sagacity of the great Sir aac New- 
ton; as may be ſeen in his Princi- 
pia. 
But before I come to the particu- 
lar Agency of Gravity, it will be neceſ- 
my to premiſe ſomething concern- 
ing its Nature, and ſome of its Pro- 
perties, viz. That Gravity is not ter- 
minated at the Surface, but reaches 
to the very Center, and is extended 
to immenſe Diſtances all round the 
Centers of all the Globes: By which 
Means the celeſtial Bodies are en- 
abled to have Syſtems of leſſer 
Globes revolving about them. For 
had the Force of Gravity determi- 
ned at, or near the Surface (as it 
might have done, if intended only 


for 
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for the Conſervation of the Globes) 


in this Caſe, all the Bodies that were 


put in Motion, and that were to 
paſs at ſome Diſtance from them, 
would move on in a ſtrait, not cur- 
ved Line, and be loſt in the great 
Abyſs of Space. But the all- wiſe 
CREATOR hath, in his firſt Pro- 


duction of Matter beſtowed upon 


it ſuch a Property, as that every 


Particle thereof hath a Tendency to- 


wards every other Particle. From 


whence it comes to paſs that every 
Body hath a Gravitating Power ac- 


cording to the ſolid Content, or real 
Quantity of its Matter, and not ac- 


cording to its Superficies, or Exten- 


ſion. 


obſerved, manifeſtly to decreaſe in 
proportion of the Square of their 


Diſtances reciprocally; that is, at 


twice their Diſtance the Force is but 


one e fourth of what it was at a ſingle 


diſtance; 


And this Gravity of all Bodies is 
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2 and but a ninth, at thrice 
the diſtance, &. 7M 
That this is ſo, is abundantly pro- 

ved by the laſt commended Au- 
thor; who by eſtabliſhing this one 
Principle in Philoſophy, hath fully 
explained the Syſtem of the World, 
fo far as relates to us, and to all the 
reſt of the Planets, that regard the 
Sun as a Center, both Primary and 
Secondary. 


Jaac Newton doth not pretend to 
_ aſſign, his Deſign being not to en- 
gage himſelf in Ch Hypotheſes, 
but to explain the Phænomena by Ex- 
| periments only, and to raiſe his no- 
ble Superſtructure upon them. And 
therefore, although the Matters of 
Fact, and the final Cauſes are evi- 
dent, I will not venture to ſay how 
it comes to paſs, that Bodies act 
at ſuch immenſe Diſtances upon one 
another; but chuſe rather to ac- 
quieſce 


What the Cauſe of Gravity is, Sit 
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quieſce in adoring the Wiſdom and 
Power of the GREAT A U- 
THOR of all Things, who hath 
inſpirited the Materials 1 which the 
World conſiſts, with ſuch an active 
Quality, as ſerves not only to pre- 
ſerve the Globes themſelyes entire, 
but to enable them to revolve about 
their luminous Center (from whence 
they have their Light and Heat) in 
Orbs that are the moſt commodious, 
and alſo fixt and permanent. 

Having thus premiſed what was 
neceflary for the underſtanding ar 
Nature and Properties of Gravity, 1 
{hall to conſider its Agency 
in the planetary Motions. And here 
we have divers Things, which plain- 
ly demonſtrate theſe Motions to be 

no Matters of Chance, but the Works 
of an infinitely Kind, as well as On- 
nipetent, and All-wiſe Agent. 


| have 
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] have already in Book 4. Chap. 2. 
taken Notice, of the Motion of the 
Planets, being made, not in Lines 
tending from the Center to the Cir- 
cumference, or very obliquely there- 


to, but acroſs, or nearly perpendicu- 


lar to the Radii. Alſo that the Mo- 
tions, and Orbits of the Planets, do 
not tend contrary ways, or interfere 
with one another. That therefore 
which I ſhall ſpeak of here, con- 
cerning the planetary Motions being 
the Work of God, will be only fo far 
as Gravity is therein concerned. 
And, 

1. It was a very notable * 
to prevent the Evagation of the Pla- 
nets, and to keep them within their 
due and proper Bounds, to bridle 
and detain them with Gravity, as 
with ſo many Reins and Bridles. 
For as the natural Tendency of all 

impreſt Motion is in ſtrait Lines, fo 
when Motion was given to the Pla- 

nets, 
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ners, this Motion ( altho' as I faid it 
was artificially made, perpendicu- 
larly to the Radii, yet) would car- 
them quite away in their Tan- 
gents, fo that they would never re- 
turn again. But being thus detained 
| by Gravity, another admirable pro- 
viſion is, that, 2. They are moved 
in Orbs: Which Orbs are formed 
of a Motion compounded of this 
Rectilinear Impulſe, impreſt upon 
the Planets, and the Tendency of 
their Gravity to the Centers. In 
which Motion a third Thing very 
remarkable is, That the Impulſe or 
Velocity which is imparted by the 
firſt Mover to every Planet, and the 
Gravity of each Planet, are ſo near- 
ly equal to what is required to make 
a Body deſcribe a Circle, that the 
Orbits of the Planets are not very 
Eccentrical, but nearly _ As 
is particularly remarkable in Venus, 
and the Eh and more eſpe- 
SD cially 
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cially in the whole Syſtem of Jupi- 
ters Satellites. And an admirable 
Work this is. For ſhould the Velo- 
city of any Planet be double to what 
would make it move in a Circle, 
the Planet would go away in inf- 
nitum, without ever returning again 
in any Orb whatſoever. Or ſhould 
one half of the Velocity be taken 
away, the Planet would deſcend ob- 
liquely towards the Sun, until it be- 
came four times nearer the Sun than 
before; and then aſcend _ to its 
former Place, deſcribing ec- 
centrical Orb. id by 8 
and deſcending lm, it would 
be heated fixteen times more at one 
time than another. Which uneven 
Heat would make the Planet unfit 
tor Habitation. And the fame Thing 
wauld hap 
of its Motion ſhould be altered, fo 
as to become very oblique to the 
Radius, drawn from the Planet to the 


Sun, 


pen, if the Determination 
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Sun. But thele Things being accu- 


rately adjuſted, and contempercd, 


make the whole Syſtem to be a 
Work of incomparable Convenience 


and Beauty; a Work the beſt con- 


trived for the Benefit of the World's 


Inhabitants, and to fet forth the 
Curioſity and Skill of the infinite 
Workman. 

It is manifeſt therefore that the 
Syſtem of the Plancts is not to be 
reckoned a Matter of Chance, or a 
Thing owing to a Meceſſity of Mature, 
but the Work of a kind and wiſe A- 
gent. And that this is ſo, will be 
farther manifeſt from the Caſe of 
Comets, whole Motions; Directions 


and Orbs being utterly difterent from 


thoſe of the Planets, demonſtrate 
the planetary Syſtem to have been 


modelled by Counſel, and not by a 


Meceſſity of Nature, or left to Chance. 
For as for the Motion of Comets, it 
is ſo far from being always the fame 

Ds M Way, 
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way, that they move ſometimes con- 
trary to one another. And as for 
their Planes and Directions, they lie 
every way. And as for their Orbs, 
they arc excecaingly eccentrical. 
And by the bye, this Eccentricity is 
an admirable Contrivance of the 
CREATOR, to prevent the Co- 
mets from diſturbing either the Pla- 
nets, or one another, by their mu- 
tual Attractions. For by this Means, 
they have a large and ſufficient room 
to revolve in; and by aſcending to 
very great heights, above the Syſtem 
of the F and ſpending almoſt 
1] their Time in the remote Regions 
* the Univerie, at vaſt Diſtances 
both from the Plancts, and from 
one another, they do not incom- 
mode either the Planets, or them- 
ſelves; as otherwiſe they would have 
done, ſhould they have moved in 
the ame Plane with the Planets. 
For had they done ſo, they would 
have 
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have been apt ſometimes. to have 
come too near the Planets, and have 
diſturb'd their Motions, and per- 
haps have daſhed upon them alſo. 
But all theſe Circumſtances are fo 
well adjuſted, and fo wiſely regula- 
ted by the Divine Providence, that 
the Syſtem could not have been bet- 
ter contrived, either for Convenience 
or Beauty. | 

And now upon this highly pro- 
bable, I might ſay phyſically certain, 
Theory, of Gravity acting in the 
Motion of the Globes, we Rave ano- 
ther exquiſite Nicety in the Works 
of the Creation, that juſtly deſerves 
the greateſt Admiration and Praiſe; 
that among ſo many immenſe mo- 
ving Maſſes, they ſhould all obſerve 
their due Bounds, keep the moſt 
proper Paths appointed for their 
Convenience and Good, and at 
all Times anſwer the great Ends to 
08 which 
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which they miniſter in the Creation. 
Particularly that the habitable Globes 
ſhould always remain at fuch due 
Diftances, and move in ſuch pro- 
per Orbits, as are beſt for them. 
And that the Comets too, ſhould 
at the ſame Time paſs in paths ut- 
terly different, but yet ſuch in all 
probability, as may render them 
alſo of very great Uſe to ſome or 

other Parts of the World; whether 

we look upon them as Places of 
Torment (as hath been ſaid) or Bo- 
dies appointed for the Refreſhment 
and Recruit of the Sun, or any of 
his Planets, as Sir Jſaac Newton con- 
jectureth in his Princip. L. 3. Prop. 
41 & 4.2. 

And now from the Conſideration 
of what I have ſhewn in this ſixth 
Book, to be either highly ai ©, 
or very certain, concernir Grams, 
we have another m20niclt Lern. 

2 
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tration of the infinite CREATOR's 
Wiſdom and Care, and another co- 
gent Argument to excite the higheſt 
Veneration and Praile in his Crea- 
tures, 
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BOOK VII. 


Of the PrRovi<s10N made for 


LIGHT and HEAT. 


Throughout the Ux IvE RS E. 


Cu Ar. I. 


| of the Light and Heat of the Fix: 
Stars and Sun. 


I 


5 2 of the moſt uſeful Things 
in the Univerſe, fo the 
—infinitely wiſe and kind 
CREATOR hath made an excellent 
Proviſion for theſe Things; in all 


pro- 


S Light and Heat are two 
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probability, for every Globe through- | 


out the Univerſe, but particular ly tor 
thoſe of our own Syſtem. For it is 
very manifeſt, that every Globe we 
ſee, doth ſhine with its own native, 
or with borrowed Light. Even all 
thoſe immenſe Bodies at the greateſt 
Diſtance from us, the Fixt Stars, 
which I have before lach are proba- 
bly ſo many Suns, it is Light they 

maniteſtly dart as far as to our 0 
diſtant Globe, as well as what they 
emit for the enlightening, warming, 
and cheriſhing their own reſpeRive 
Planets. 

But I ſhall forbear to launch out 
into thoſe conjectural Matters, and 
{hall come nearer home, into our own 
Syſtem, where we have enough to 
entertain our Eye, to captivate our 
Thoughts, and to excite our high- 
eſt Admiration of theſe magnificent 
Works of God; whether we ſurvey 
the great Fountain it ſelf of ovr 
M 4 Light 
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Light and Heat, the Sun; its due 
Poſition, and its wonderful Uſe to 
its Planets; and the incomparable 
Froviſions that are made to ſupply 
its Abtence and greater Diſtances 
from them. 

And in the firſt place, as to the 
Sun it ſelf; what Power is there that 
the moſt extravagant Fancy can ima- 
vine to it ſelf, that could ever be 
able to make ſo prodigious a Maſs 
of Fire as the Sun is, but only the 
Power of God's Almighty Hand! A 
Body of fo immenſe a Bulk, as I have 
thewn it is, and of ſuch an exceſſive 
Heat, that no greater a Number of 
its Rays, than what tall within the 
compaſs of 2 two, or three Inch 
Burning-Glaſs, ſhall actually burn; 
and what fall within the compaſs of 
not many Feet, ſhall far exceed the 
ſtrongeſt culinary Fire in the Earth: 
As is manifeſt from its almoſt inſtan- 
tancous burning and vitrifying the 
moſt: 
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moſt obdurate, incombuſtible Bo- 
dies, fuch as not cnly green Wood, 
and white Bodies, but alſo Stones, 
Bricks, Metals, yea Gold it ſelf (the 
hardeſt of all Metals to be wrought 


upon by Fire) which yet is melted 


down in a few Minutes /a). 


— 


(a) The famous Burning-Concave at Lyons, of 
30 Inches Diameter, and others in France and Ger- 
may, of greater breadths, have been celebrated 
for their Feats in burning, calcining and vitrify- 


ing, both metallick and other Bodies. But I que- 


ſtion whether any of them have come up to the 
Burning-Inſtrument contrived by, and made for 
Sir Jaac Newton, and by him preſented to the 
Royal Society. It conſiſts of 7 concave foiled Glaſ- 
ſes, each of them 12 Inches Diameter, which are 
all fo placed, as to have their Foci concur in one 
Point. By which Means the Heat is fo increaſed, 
is in a furprizing Manner, to perform the Feats 
here mentioned, and many others ſurpaſſing them 

Having mentioned theſe Burning-Concaves, it 
may be of Uſe on ſeveral Occaſions, and particularly 


tor the cheap trying of Experiments, to take No- 


tice of what was related to me by a Perſon of very 
high Quality : Who doing me the Honour to talk 
with me about ſuch Concaves, told me, that in Ger- 
any one Mr. Chernbanſen, a Sileſian Gentleman, 

_ made 


Thus 
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Thus the infinite Power and Wiſ- 
domof GOD, appear in the appoint- 
ment and make of that immenſe 
Body of Fire, the Sun; a Maſs won- 
derful, and worthy of its Maker, 
whether we conſider its Immenſity, 
its exceſſive Heat, or its abſolute Ne- 
ceſſity, and great Uſe to us, and to 
all the reſt of its Syſtem. But we 
ſhall find yet farther Evidences of the 

great CREATOR' s Work in the fol- 
— Chapter. 


made divers very large Concaves with Paſte-board, 
which were covered over with a kind of Paſte 
or Foil, that ſtrongly reflected the Sun's Rays 
But what their Power was, he did not fee. 


CHAr. 
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CAP. II. 


07 i due 2 tion and Diftance of 
the Sun and its Planets. * 


S the infinite Power and Wifſ- 
dom of God appears in the 
Appointment and Make of the Sun, 
according to the preceding Chapter ; 
ſo in this I ſhall demonſtrate the 
ſame, from the due Poſition of the 
Sun among his Planets, and his due 
Diſtance from each of them. 

Now here we may take it for 
granted, that the Sun is the Fountain 
of the Light and Heat of all the 
Planets, not only of the Earth, but 

of the other Planets, that move ei- 
ther about the Sun, or the Eaith. 
But whetherth the Sun be placed in the 

Center 
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Center of its Syſtem, or the Earth 
be ſo, is of no great Conſequence 
here to enquire. But I have all a- 
long ſuppoſed the former to be the 
moſt probable Hy potheſis, and it 
ſeems to be ſtill more fo, from the 
Conſideration we are now upon, 
concerning the Community of its 
Light and Heat to all the Planets. 
For ſince it is manifeſt, that what 
Light and Heat the Planets have, 
they receive from the Sun, it is far 
more likely that this their Fountain 
of Light, and Heat, 1s placed in the 
common Center of them, and that 
they move round about it, rather 
than it about them. 

But be it fo, or not fo, it is how- 
ever very certain, that all the Planets 
are placed at ſuch a due and proper 
Diſtance, from the Sun, that they 
reecive the beneficial Rays thereof, 
in a due manner and proportion. 
There is no great Reaſon to . 
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of this, among the Planets that are 
at greater or leſſer Diſtances from 
the Sun than we, becauſe we find a 
noble and ſolemn Apparatus, anſwer- 
able to their Diſtances from the Sun; 


which I intend to ſpeak of hereafter. 


But as for our own terraqueous 
Globe, we have ſufficient Signals 
of the great Care and Counſel, that 
have been uſed in the due Pofition, 
and Diſtance thereof from the Sun. 
For as to its Poſition to the Sun, I 


have heretofore ſhewn, that by the In- 


clination of its Axis, and its diur- 


nal and periodical Revolutions, all 


Parts have a due Share of Light and 
Heat. And as for its Diſtance, it 
is ſuch, as not only prevents the 
Danger of its interfering with the 
other Globes, as I have formerly 
obſerved, but alſo it is duly ad- 
juſted to the Denſity of the Earth 
and Waters, and to the Make and 
Temper of our Bodies, and of all 


other 
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other Things here below. Had we 
been much nearer the Sun, our World 
would have been burnt up, and wa- 
ſted; the Waters, in the firſt place, 
would have all been turned into Va- 
pours, and dried up; Vegetation 
have ſoon ceaſed, and all Things 
would have ſoon been waſted, if not 
burnt and conſumed. Or had we 
been not at ſo very great a Diſtance, 
but only a little nearer the Sun, than 
now we are, as ſuppoſe a few thou- 
ſand of Miles, ſtill the Heat would 
be as the ſquare of the /a) diſtance; 
and conſequently too great, if not 
tor the Polar, yet for the Equatorial 
parts. And on the contrary, had we 
been ſet at a greater Diſtance from 
the Sun, fo would the Sun's Heat 
have been abated, in proportion to 
the Square of that Diftance. And in 
this Caſe if the Diſtance had been 


— 


8 


(a) Newion, Princip. p. 466. 


very 


— 
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very great, we and all Things muſt 

have been perpetually frozen up; or 
if it had been not ſo great, the World 
would have ſuffered by Cold, the 
Polar at leaſt, if the Equatorial parts 
could have eſcaped. 

And in this Cale, when our Globe 
ſhould thus be parched up with ever- 
laſting Heat, or be everlaſtingly fro- 
zen with exceſſive Cold; inſtead of an 
habitable, pleaſant, and comfortable 
World, it muſt become a Defart, a 
place of Irkſomneſs, Miſery, and 
everlaſting Puniſhment. But the 
great CREATOR having fo wiſe- 
ly, and indulgently, ordered the 
Diſtance between the Earth and Sun, 
the Sun's Light and Heat are in- 
comparably accommodated to the 
State and Temper of all Things here 

below, and our World is well fitted 
for Habitation, well provided with 
every Thing that may miniſter tothe 
ſupport, the comfort, and — 
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of its Inhabitants. By thoſe indul- 
gent Rays, all Things are enlighten- 
ed, and we, and all the i=" 5! the 
Animal Kingdom, are bel to 
diſpatch our Butineſs, to ſeek and 
provide our Food, and to paſs from 
place to place, as our occaſions or 
pleaſure lead us. By its cheriſhing 
Beams all Things are warmed and 
comforted, Vapours, in ſome Mea- 
ſure, made to riſe for the forming of 
Clouds and Rain; Trees and Plants 
are enabled thereby to put on their 
Verdure and Gaiety, and to yield us 
the benefit and pleaſure of their 
Grain and Fruit. By the preſence 
of this great Fountain of Light and 
Heat, we and even Nature too, is 
awake and excited; and by its ab- 
ſence, grows torpid ** dull: Its ab- 
ſence by Night, diſpoſes us to reſt 
and ſleep; and even Vegetables too 
ſhut up their Flowers then (, 
) See Phy/ico-Theol. Book 10. N, 14. 


and 
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and in a manner betake themſelves 
to reſt: And its Abſence in Winter, 
how doth it change the whole Face 
of Nature, diveſt Vegetables of their 
gay Attire, force Animals to Places 
of Shelter and Safeguard, and give 
an Aſpect of Melancholy and Hor- 

ror to all Th ings! 

Thus it is manifeſt how wiſely 

and indulgently the great CREA- 
T OR hath provided for the Good of 
our Planet, by ſo critically adjuſting 
its Poſition to, and its Diſtance from 
the Sun, to the State and Temper of 
it, and all Things thereon. And 4 
though the reſt of the Planets en- 
compaſſing the Sun, are ſome of them 
near to, ſome of them farther from 
it, yet there is no great Queſtion to 
be made, but the ſame wiſe Contri- 
ver hath made as good a proviſion 
for them as for us, either by contem- 
pering their Denſity to their Di- 
ſtance from the Sun, or by ſome 
N other 
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other the wiſeſt and beſt Courſe; as 
we have very juſt Reaſon to ſuſpect, 
from that grand and ſolemn Appars- | 
tus I ſhall ſpeak of, of 
Planets. Which leads me to conſi- 
der the Proviſions made for the Sup- 
ply of the Sun's Abſence, and its 
greater Diſtance. 


Char. 


E — a 


——— 


2179 


ans 556 
Cu a e. III. 


The Neceſſity of Light, and the 
Provifion for it by the Atmi- 
ſphere. 


EFORE I come to the other 

Planets, it will be convenient 
to conſider how the Sun's Abſence is 
ſupplied here upon the Earth, as al- 
ſo, probably, how it is ſupplied in 
her concomitant the Moon. 

And firſt as to the Earth. Of ſuch 
abſolute Neceſſity is Light (not to 
mention Heat) that our World could 
not well be in the leaſt utterly with- 
out it, becauſe if there ſhould be utter, 
abſolute Darkneſs (beſides the great 
inconveniencies it might bring to Ve- 
getables, Minerals, and every other 
ſuch like part of the Creation, beſides 
this I ay)! it would certainly put Ani- 


2 mals 


_ tt. —_— — — 1 
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mals under an abſolute incapacity 
of performing their moſt neceſſary 
Buſineſs, and acting in that Office 
which the Divine Providence hath 
appointed them, although of greateſt 
Uſe to themſelves, or the reſt of the 
World. Men, for inſtance, whoſe 
Buſineſs and Occaſions oftentimes 
neceſſitate them to borrow a part of 
the Night; and all other Animals, 
particularly ſuch whoſe Safety or 
Temper, or Conſtitution of Parts (as 
of their Eye, for inſtance, or ſome 
other Parts) confine them to their 
Dens, and Places of Retirement and 
Reſt by Day, and are therefore in 
Courſe compelled to ſeek their Food, 
and wander about on their moſt ne- 
ceſſary Occaſions of Life by Night; 
all theſe, I ſay, would at once be cut 
off from one of the grand Benefits 
of Life, from acting that part they 
bear in the Creation, during ſuch 
Time as they ſhould be put into ab- 
3 


ſolute 
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ſolute Darkneſs. But to prevent this 
the infinitely wiſe Contriver of the 


World hath made divers admirable 


Proviſions, both in our own, and the 
other Planets too. One proviſion 
which he hath made in our own 


Globe, and I may add that of the 


Moon alſo, is by encompaſſing both 
with an Atmoſphere (a), which, a- 


mong other grand Ules, miniſters. 


very. much to the — of 


— 


(a) Mr. Huygens in his an p- 115. con- 
cludes the Moon to have no Air or Atmoſphere, 
becauſe we ſee its Limb ſo clearly and accurately 
defined, and becauſe he thought there are no Seas 


or Rivers in the Moon. But he was miſtaken 


both in his Concluſion and part of his Premiſes. 
For in the Solar Eclipſe May 1. 1706. which in 
Switzerland was Total, they could manifeſtly per 
ceive the Moon's Armoſphere, as may be ſcen in 
the Accounts given in Phil. Tranſ. Ne 306. And 


fince that, in the laſt Total Eclipſe Z oy 


April 22. 1715. the Moon's Atmoſphere was very 
diſcernible, appearing in the Form of a curious 
Ring of Vapours encompaſſing the Moon all the 
Time of total Darkneſs. Of which ſee the Ac- 
counts, in the Phil. Tran/. and Mr. Mbiſton's. 


* 3 Light, 
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Light, partly by reflecting the Rays 
of Light to our Eye, and partly re- 
fracting them, ſo as to make them 
viſible and uſeful to us, when other- 
wiſe they would not appear. Hence 
that Whiteneſs and Brightneſs (6 
obſervable in the Air by Day; and 
hence the Twilight, 1 the Sun 
is hidden under the Horiaon. The 
like to which is obſervable in the 
Moon alſo, in that Secondary, ruſty 
Light which is ſcen in her Eclipſes, 
and before and after her Quarters. 


1 


{b) See Phy/ico-Theol, B. 1. Chap. 1. Note 12. 


Cnae. 


Chap. 4 1 83 
Dee eee 


CH Ar. IV. 


The great Uſefulneſs of the Moon, 
and the mutual beneficial Returns 


which the Globes make to one ano- 
ther. 


AVING ſhewn the abſolute 
Neceſſity of Light, and the 9 
Supply thereof by the Atmoſpheres; 1 
let us next ſpeak of the principal 
proviſion made for that, and for ſup- 
plying the Sun's Abſence, and that 
is by the Moon and Stars, which as 
Moſes faith (a) rule tbe Night, as the 
greater Light, the Sun, doth rule 
the Day. What Influences theſe 
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celeſtial Bodies may have here be- 
low, in the Bodies of Men, and other 
Animals, or among Vegetables, Foſ- 
fils, or in any of the grand Works of 
Nature, is hard to determine, al- 
though vainly pretended unto by 
the judicial Aſtrologers: But yet 
ſome Things there are, whoſe Peri- 
ods and Criſes ſo ſtrictly obſerve the 
Courſes of the Sun, eſpecially of the 
Moon, that, on the other Hand, it 
is hard to deny the Influences of theſe 
Bodies here below. The Tides par- 
ticularly have all along ſo conſtantly 
obſerved the Courſes of the Moon, 
that in all Ages they have been fuſ- 
pected to be cauſed and governed 
by that Planet: And if the Stories of 

Pliny (b), Ariftatle, and others of the 
Ancients be true, it is by her Influ- 
ence, that the Bodies of Oyſters and 
other Shell-fiſh are increaſed and 


— 


0 Plin, Nat. * L $. C43; tk 99, 101. 
dimi- 
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diminiſhed; that the Maſs of Man's 
Blood is ſo alſo; that the Humours 
are reſolved and attracted ; that the 
dead Bodies of Beaſts are corrupted ; 
that all Animals expire at the Time 
of Ebb, particularly Man; that the 
Sea purgeth itſelf of Filth every 
Full-Moon, which gave occaſion to 
the Fable of the Sun's having his 
Stable about Meſſina and Milaxzo; 
and divers other ſuch like Conceits, 
which thoſe Authors name, too 
many, and too improbable, to de- 
ſerve to be reckond up in this 
place. 
But whatever Influences the Moon 
may have upon Things here below, 
whatever her Concern may be in any 
Tranſaction of Nature, or any other 
Office of the Creation, it is how- 
ever very certain that her Light, E- 
clipſes, monthly Revolutions, and La- 
titude, or Vagations towards our 
Poles, are of great Uſe to us. 


By 
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By her Light, to which I may add 
that of the Stars, we and the reſt of 
the Creatures are able to protract 
our Day ac pleaſure, to go hither 
and thither, as our Occaſions call, 
and to diſpatch many of our Affairs 
by Night, or to betake ourſelves to 
Repoſe and Reſt, to which, accord- 
ing to Pliny (c), the Moon doth na- 
turally incline us. 

As to the Eclipſes, whether of Sun 
or Moon, they have their excellent 
Uſes too. The Aftronomer applies 
them to conſiderable Services in his 
Way; and the Geographer makes 

them no leſs uſeful in his; the 
Chronologer is enabled by them to 
amend his Accounts of Time, even 
of the moſt ancient Days, and fo 


(c Terunt Lune femincum ac molle Sidus, atque 
10.Furnum, ſolvere humorem, & trabere, non auferre. 
Id marifeſtum eſſe quod Somno ſoſpitis torporem 
contractum in caput revocet. Plin. L. 2. cap. 101. 


down 
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down through all Ages; and the 
Mariner too can make them ſervice- 
able to his purpoſe, to diſcover his 
Longitude, to correct his Account 
at Sea, and thereby make himſelf 
more ſecure and fafe in the untrod- 4 
den Paths of the Deep. b 
So for the Monthly Revolutions of q 
the Moon, beſides the Uſes they have 9 
in the daily Variations of the Tides, 
and perhaps cauſing ſome ſuch Re- 
volutions too in the Humours and — 
Bodies of Animals, and in the Works 4 
of Nature; beſides this, I fay, they 1 
ate manifeſtly of excellent Uſe in the 
Diviſions of Time, in meaſuring out 
our Months, as the Sun doth our 
Days and Years, according to that 1 
Appointment of the Creator, Gen. i. 4 
i4. And God ſaid, Let there be _ 
Lights in the Firmament of the Hea- 
ven, to divide the Day from the 


Night; and let them be for Signs, 
f and 
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and for Seaſons, and for Days, and 


Years. 
And laſtly, as to » the Lunar Lati- 
tude, or Progreſſes towards our Poles, 
beſides the Uſe hereof to the pre- 
venting the too frequent Eclipſes of 
the Sun and Moon, thoſe Vagations 
are of great Uſe to the polar Parts 
of the World, in affording them a 
longer, as alſo a ſtronger and better 
Light, than if the Rays fell more 

oblique : Which muſt needs be a 
very great Comfort, and of wonder- 
ful Service to the Inhabitants of thoſe 
forlorn Parts, in their long and tedi- 
ous Nights, of ſome Days, yea ſome 
Months length: To Men, to ena- 
ble them to diſpatch fuch of their 
Affairs as are of etual and con- 
ſtant Neceſſity; and to other Ani- 
mals of the Air, Land, or Waters, 
to enable them, with greater Eaſe and 
Pleaſure, to get their Food, and paſs 
where their Pleaſure leads them. 


Thus 
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Thus the great CREATOR hath 
made the Moon to be of admirable 
Ulſe to our Earth. And fo wiſely 
hath he contrived his Works, that 
they are mutually ſerviceable to one 
another, ſo that what good Services 
one doth, the other as readily re- 
turneth again. Thus as the Moon 
is a Moon to us, fo the Earth is 
with great Reaſon concluded by the 
Philoſophers, to be a Moon to the 
Moon; not indeed a ſecondary Pla- 
net moving periodically about her, 
but ſuch a Planet, as reflects the 
Light of the Sun to her, and per- 
| haps makes ſuch like returns of In- 

flux, as I faid the Earth receives from 
her. For it is not to be doubted, 
if the Earth reflects Light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth (which is highly 
probable) but that there is a mutual 
Intercourſe, and Return of their In- 
fluences and good Offices. And this 


12 
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is ſtill more probable from the Like- 
neſs diſcernible between the Earth 
and the Moon, which is a ſtrong 
Preſumption that the Moon may 
have the ſame Occaſions for the 
Earth, as the Earth for her. For 
that ſhe is an opake Body, and that 
her Surface is covered in ſome mea- 
fure with Hills and Valleys, is mani- 
feſt beyond all doubt to our Eye ſd), 
as I before ſaid: And that he hath 
an Atmoſphere, is what hath been not 
long fince ſe) diſcovered: And that 
there are large Oceans and Collections 
of Water is what I have before made 
probable ). And therefore agree- 
ing thus m Conftitution and Make, 
their Occaſions for, and Influences 
upon each other are in all probabili- 
ty mutual, and much the ſame. 


Es Ce. tt td. 


4) See Book . 1 2. Notꝰ c. 
* Ser before, Chap. 3. Note 4. 
(f) Book 5. Ch. 4. New a, as alſo the Preface. 


And 


— 
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And after this manner, the infi- 
nitely Wiſe Contriver of the Univerſe 
ſeems to have tranſacted throughout 
that immenſe Space, by making all 
the ſeveral Globes uſeful to one ano- 
ther. Thus all the Planets of our 
Solar Syſtem are of conſiderable 
Uſe to us, all of them reflect Light 
unto us, and ſome of them a Light 
ſo bright and ſtrong (as particularly 
Venus and Jupiter) that they are a 
good Supply of the Moon's Abſence, 
in the Night, as well as the Sun's. 
Nay the very Secondaries (which I 
| ſhall ſhew are of greateſt Uſe to their 
primary Planets) have their Uſes too 
amongſt us; not only as being evi- 
dent Demonſtrations of the great 
Works of God, but alſo in miniſtring 
to the Diſcovery of the Longitude 
of the moſt diſtant Places upon the 
Earth. So for the Fixt Stars, which 
I have before ſhewn to be (probably 
fo many Suns, miniſtring to as many 


Syſtems 
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Syſtems of the Planets; it is certain 
they are of great Uſe to us in ſup- 
plying the Abſence of the Sun and 
Moon by Night. And there is no 
great Doubt to be made, but that the 


ke Returns are made to them, and 


their Syſtems by our Sun. So that 
here we have an admirable Oecono- 
my obſervable throughout all the 
viible Regions of the Univerſe, in 
the mutual Aſſiſtances, and Returns, 
which one Globe affords the other, 
even at the greateſt Diſtance. 


CHar, 
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FEE 


CHar V. 
of the Moons, or ade Planets 


in general, which are obſerved 


about ſome of the Primary Planets. 


AVING taken a View of the 
Methods which are uſed for 
the accommodating the Earth with 
Light and Heat, let us caſt our Eye 
to the reſt of our Solar Syſtem, and 
examine whether any Thing of the 
like kind is to be found there. And 
here we ſhall find a no leſs admirable 
Scene of the great CREATOR's 
Care and Wiſdom, than we diſco- 
vered in the Earth and Moon. In 
Mars indeed, we can diſcern a great 
Similitude with the Earth, in its Opa- 
city and Spots, but we have not yet 


O been 
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been able to perceive any Attendance 
of Moons, as in the other ſuperior 
Planets ; not fo much probably be- 
cauſe there are none, but becauſe 
they are ſmall, or they reflect a weak 
Light, and are at a great Diſtance 
from us. And as for Venus and 
Mercury, there may be no Occaſion 
for any Attendants, by reaſon of 

their proximity to the Sun. But in 
the two higheſt, or more diſtant Pla- 
nets, Jupiter and Saturn, we have a 
very noble, and entertaining Scene 
of the CREATOR's Glory. For 
whereas thoſe two Planets are at a 
much greater Diſtance, than any of 
the other Planets, from their Foun- 
tain of Light and Heat, the Sun; 
and as conſequently their Heat and 
Light are abated in proportion to 
the Square of their Diſtances; ſo to 
make them amends, they are fur- 
rounded with a more grand Retinue, 
of Secondary Planets, or Moons; 


Jupiter 
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Jupiter with four, Saturn with five 
as it is imagined; and probably 
more a). Es 

And an admirable Remedy this is; 
not only for the great Diſtance of 
theſe two Planets from the Sun, but 
alſo for the tardity of the periodick 
Motion in their reſpective Orbits. 
For whereas Saturn revolves round 
the Sun but once in near thirty 


— 


* 


(a) Mr. Huygens in his Coſmotheor. p. 99. gives = 
this Account of the Diſcovery of the Satellites of 4 
Fupiter and Saturn, That it is ell known the Di. 1 
covery of the Circumpovials is owing to Galilæo; that þ 
the brigbteſt and outermoſt Circumſaturnial he bap- | 
pened to ſee with a 12 Foot Glaſs in the Year 1605 

_ that the reſt are owing to Caſſini, who firſt ſaw 
them with a Glaſs of Canipanr's grinding, of 36 
Feet, and afterwards with one of as many Feet d- 

dove an hundred. That the Third and Fifth, Caſſini 
ſhewed him in 1672, and afterwards oftner. That 
Caſſini acquainted him, by Letter afterwards, with 
bis Diſcovery of the Firft and Second in 1684. That 
the two laſt are not eaſily diſcerned, and he cannot 
fay he ever ſaw them. That beſides theſe Five, he | 

ſuſpects there may be One or more lie conceal:d, Of i 
which fee Chap. 7. following. | | 
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| Years, and Jupiter but once in near 
twelve, it comes to paſs that the 
places near the two Poles of thoſe 
Planets, have a Night of near fifteen 
Years in Saturn, and fix in Jupiter, 
fuppoſing their Axes inclined to the 
Planes of their Orbits, as it is in our 
oven Globe. But ſuppoſing (as it 
is imagined) that their Axes are not 
ſo much inclined, and that their 
Days and Nights, their Winters and 
Summers, are nearly equal; in this 
reſpect, the Caſe would be worſe, 
than in the long Nights, in the o- 
ther Caſe: But in both Caſes, the 
polar Parts of both thoſe Planets, 
would be diſmal Regions of Dark- 
neſs, when ſo long detained from the 
kindly Viſits of the Sun. But an 

admirable Remedy is found, and a 
glorious Scene of the great C RE A- 
TOR's Works appears therein, as 
will be manifeſt by conſidering par- 


ticulars 
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ticulars in each of thoſe two ſuperi- 
or Planets. 


CHAP. VI. 
Of Jupizer s Moons, Days, ou 


Seaſons. 


N ſpeaking concerning the ſupe- 
I rior Planets in particular, I ſhall 
begin with Jupiter. The Diſtance of 
this Planet from the Sun, is reckon- 
ed to be 343 millions of Miles far- 
ther from the Sun than we are; and 
by that Means, the Sun's Light and 
Heat are 27 times leſs there than 
with us, and its apparent Diameter, 


five times leſs /5). And conſidering 


W 


(b) Gregorii Aſtron. L. 6. Prop. 5. Mr. Huygens 
makes the Light and Heat but 25 times leſs, and 
the apparent Diameter 5 times. Co/ſmoth. p. 103. 


oz. bow 
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how vaſt a Globe Jupiter is, having 
its Superficies 100 Times, yea, (ac- 
cording to Mr. Huygens's Computa- 
tions) 400 times bigger than that 
of the Earth; in this Caſe, what 
vaſt Tra& of that Globe muſt needs 
lie in profound Darkneſs, and Deſo- 
lation, had no Remedy been provi- 
ded! But there are divers provided. 
One is by the frequent Rotations of 
Jupiter round his own Axis; which 
being performed in leſs than 10 
Hours, it comes to paſs, that what is 
wanting in the Strength, and De- 
e of Light and Heat, is compen- 
fated by the frequent Returns there- 
of. 

The other Remedy is by the In- 
creaſe of the Number of Moons a- 
bout Jupiter, who is attended (as 1 
faid) with four, as we who are 

| nearer the Sun, are with one. Con- 
cerning which theſe four Things are 


remarkable. 


- 3. Their 
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1. Their Bulk, which in all proba- 
bility, is not in any of them leſs than 
our Earth, as the moſt ingenious 
Mr. Huygens concludes (b) from their 
Shade upon Jupiters Disk. By 
which partly it is that, 

2. They reflect fo ſtrong, brisk, 
and vivid a Light, as appears very 
illuſtrious, and entertaining, even to 
us at ſo great a Diſtance from it: 
Which cannot but be very pleaſing 
and comfortable to that Planet: Be- 
ſides the no leſs beneficial and friend- 
ly Influences conveyed therewith at 

the ſame Time. 
3. Their due nan from FJupi- 
1 and from one another; and 
their agreeable periodick Revoluti- 
ons, which I have formerly obſer- 
ved (c) to be in the moſt exact ma- 
thematical Proportions. By the firſt 


6 


%) Coſmotheor. p. 101. 
(c) Book 4. Chap. 4. 
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of theſe, thoſe Satellites eſcape all 
diſagreeable Concourſes, and violent 
Oppoſitions, and, in the moſt kind- 
ly Manner, fend their Influx to the 
Planet they wait upon: And by the 
latter, they are. perpetually carrying 
about their Light, and other Benefits 
from place to place. For by the 
Motion of the Innermoſt, round once 
in leſs than two Days; of the next 
in about 3: Days; of the Third in 
ſomewhat abovea Week; and of the 
Outermoſt in near 17 Days: By theſe 
Means, I fay, it happens very ſeldom 
that any part of Jupiter is at any 
Time without the Preſence and At- 
tendance of one or more of thoſe Sa- 
tellites; but one is viſiting one part, 
whilſt another is attending another, 
and another another part, and Ju- 
piter himſelf making ſpeedy Returns 
ard Revolutions all the while. 

4. The laſt thing remarkable is 
ihe Latitudes of Jupiter s Moons, or 
their 


„— 
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their progreſſes towards his Poles, 
which are in a due proportion to 
their Diſtances and Periods: As I 
have before ſhewn, Book 4. Ch. 5. 
And as the Latitudes of theſe Sa- 
tellites differ, according to their Di- 
ſtances and Periods; ſo another re- 
markable Thing therein, is, that they 
ſhift their Latitudes in longer or 
| ſhorter Times, according as their La- 
titudes, or Vagations towards the 
polar Parts of Jupiter, are greater or 
lefler. By which Means, ſome are 
making their progreſſes towards Ju- 
piter's Poles one way, whilſt ſome arc 
wandering the other way, and ſome 
are ſtaying there a longer Time, 
and ſome a leſſer and leſſer Time. 
By which quadruple Variety of La- 
titudes, and perpetual Changes of it, 
it comes to paſs, that thole large 
Tracts towards the polar Parts of that 
vaſt Planet, have their due Share in 
che Light, and * ſervices, of its 
3 four 
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four Moons, and Are ſeldom Or ne- 


ver deprived of them. 


CHAT. VII. 


Of Saturn's Moon, Ring, Days, 
and Seaſons. 


AVING ſeen the admirable 

Proviſion made for the reme- 
dying Jupiters great Diſtance from 
the Sun; let us, inthe laſt place, take 
a View of Saturn; which is above 
200 millions of Engliſh Miles farther 

from the Sun than Jupiter, and near 
700 millions of Miles farther than is 
our Earth. And here our Glaſſes, 
as imperfect as they are, have diſco- 
vered ſo furprizing an Apparatus, 
that muſt needs ſtrike every one that 
views it with Wonder and Amaze- 
ment. 


For, 
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For, in the firſt place, inſtead of 
four Satellites or Moons, as Jupiter 
hath, Saturn hath five, and probably 
more. Three of theſe I my ſelf 
have ſeen with Mr. Huygen's 120 
Foot Glaſs; but for want of a Pole 
of ſufficient Height to mount the 
Glaſs high enough, I am not ſure I 
have ſeen any more. And beſides 
thoſe five, which others have ſeen, 
there is great Reaſon to conclude 
there is a Sixth lying between the 
two outermoſt, there being a lar- 
ger Space between them, than is in 
proportion to what is found amongſt 
the reſt. And it is not improbable 
but that there are others alſo ly- 
ing beyond the Fifth, or Outer- 
moſt, but become inviſible at ſo great 
a2 Diſtance from us, by Means of 
ſome Obſcurity, ſuch as is obſervable 
in the Outermoſt it ſelf, which is ne- 
yer to be ſeen by us, but in the weſt- 
ern 


36 
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n part of 1 its Orbit, as Mr. Huygens 
wil obſerves (a). 
| Theſe Satellites we may reaſona- 
bly conclude to be of a prodigious 
Bulk, for the reflecting of Light, 
and for their other Miniſtrations to 
Saturn, becauſe otherwiſe they could 
not be ſeen at ſo great a Diſtance as 
the Earth; and particularly one of 
them (%) is of that Magnitude, and 


—c ́ꝑäPdůů— 


(a) The Reaſon why Saturr's fifth Satellite ap- 
pears not on the Eaſtern, but Weſtern Part of 
its Orbit, Mr. Huygens very fagaciouſly (like him- 
elf) conjectures to be, becauſe this Satellite, as 
the Moon doth to the Earth, always turns one 
and the ſame Side to Satars, and becauſe this 
Sateliste hath, he imagines, only one Part of its 
Surface clear, and the greateſt Part obſcure, and 
not able to reflect ſufficient Light to us; therefore 
all the Time that obſcure Part is turned towards 
us (which is whilſt the Satellite is in the Eaſtern 
Parts of its Orbit) it diſappears: But in the We- 
ſtern Parts it appears, becauſe the bright Sides 
lie towards us. Co/motheor. p. 118. 
(b) It is the fourth Satellite, or Outermoſt but 
one (called from its firſt Diſcoverer, the Huygeni- 
an $, atellite ) that is fo viſible. 


its 
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its Light ſo brisk and vivid, that it 
appears very illuſtrious through our 
longer Glaſſes, and may be diſcerned 
with our ſhorter. 5 
As to the D:iftances, the Periods, 
and Latitudes of thoſe Satellites, they 
being conſentaneous to what I have 
already taken Notice of in van, 
I ſhall not inſiſt upon them, but paſs 
to another proviſion made for the 
great Diftance of that Planet; which 
is a Thing fo ſingular to Saturn, fo 
unuſual in all the reſt of the Creati- 
on, and fo amazing, that it is an e- 
vident and noble Demonſtration of 
the great CREATORS Art and | 
Care; and that is Saturn's Ring. 
Concerning which theſe Things are 
obſervable. 

1. The prodigious Size of it, its 
great Breadth and vaſt Compaſs. 
This we may make a judgment of, 
by comparing it with Saturn himſelf. 
And ſuppoſing the Diameter of Sa- 


lun 
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turn to be as is before determined, 
93451 Engliſh Miles, the Diameter 
of his Ring will be 210265 ſuch 
Miles, and its Breadth about 29 200 
(c); an amazing Arch to an Eye 
placed in that Planet. 

2. The due and convenient Di- 
ſtance of it from Saturn it ſelf; not 
cloſely adhering to it, becauſe that 
would annoy a large portion of Sa- 
turns Globe, by depriving it of the 
Sun's Rays, but environing it at a- 
bout the Diſtance of its Breadth ; by 
which Means the Sun's Light and 
Heat are itted to enter between 
the Planet ans; its Ring, whilſt other 
Rays are, at the ſame Time, reflect- 
ed upon the Planet by the Ring. 


() Mr. — in his Syſtema Saturn. p- 47. 
and C ofmotheor. p. 109. determines the Diameter 
of Saturn's Ring to the Diameter of Saturn, to 

be as 9 to 4; and the breadth of the Ring, and 
Diſtance of the Ring from Saturn's Body, to be 
nearly equal, and accordingly theſe Numbers are 

3. The 
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3. The Thickneſs of the Ring, 
which is hardly, if at all perceivable 
by us; which is as great a Benefit, 
as its edging Shade would be an An- 

noyance, was the Ring thick. 
4. Its Smoothneſs and Aptitude to 


reflect Light and Heat 40 is a won- 


derful Convenience in it. Was it 
full of Mountains and Valleys, and I 
may add Waters too, as in our Earth, 
and probably the Moon likewiſe, the 
Reflexions would be too weak to ren- 


der the Ring viſible unto us, at ſo 


great a Diſtance as we are; but per- 
ceiving its Light to be ſo lively and 
ſtrong, as to render both it ſelf, and 
Saturn very illuſtrious, it is a De- 
monſtration of the Aptitude of its 
Structure, and Smoothneſs, for the 


Reflexion of Light and Heat to the 
Planet it ſerves. 


— 


(d) See Huygen, Syſt, Saturn. p. 70. 
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As the periodical Revolutions 
of the Earth are an excellent and pro- 
vidential Contrivance, for thoſe uſe- 
ful and neceſſary Mutations we have 
of the Seaſons of the Year, ſo no 
doubt but the ſame Benefits accrue 
to thoſe Revolutions, which Saturn 
hath about the Sun. It is viſible, 
that as Saturn changes its place in its 
Orbit, ſo its Ring receives a vari 
of Aſpects ſe) not only with reſped 
to us, but to the Sun. Thus in one 
part of the Orbit it appears with a 


> larger * ſo as to exhibit 


a large 


3 , "ON 


(e) Every 14 or 15 Years Saturn's Ring hath 
the ſame Face ; appearing at one Time with large 
open Anſe, at another Time with no Ring at 
all. Which Appearances is obtained by gentle 
Progreſſes from the one to the other Face. As, if 
the Anſæ are the largeſt, they gradually diminiſh, 
until no Anſæ or Apertures are to be ſeen in the 
Ring, and at laſt no Ring at all alſo. See Fig. 8. 
) This Mr. Huygens ſhews, is when Saturn is 
204 Degr 


ces in Gemini and Sagittary. This was 
the 


_—_—— 
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a large Space between it and Saturn: 
In another Part, with a leſſer, and ſo 
with a leſſer Ellipſis, and ſometimes 


as only a ſlender ftrait Line, and 


ſometimes it is not viſible at all (g/. 


alſo ſometimes one ſide of the Ring be 


the Appearance 1 it had in April x: 1708, and which 
it will again receive at the End of 1722 ; only 
with this Difference, that whereas the Ring tra- 

verſed the upper or northerly Part of Saturit' 
Disk in 1708, it doth now, and will for ſome 


Years to come, traverſe the lower or ſoutherly 


Part thereof, as is repreſented in Fig. 7. 

( Mr. Huygens ſhews that for 3 6 Months 
before and after Saturn's being in 20; Degrees of 
Virgo and Piſces, the Ring 1s not viſible, but Sa- 
turn appears round. Syſt. "Saturn. p. 59, 74, Sc. 
And accordingly at this very Tune, there is no 
Appearance of the Ring, only a ſmall narrow 
Liſt or Belt croſſeth the Middle of Saturn's Disk, 
of a colour ſomewhat different from the reſt of Sa- 
turiòs Face, and in the Place where the Ring ſhould 


be. This Appearance of Saturn is repreſented in 
Fig. 8. which is the Appearance he had through a 


very good 34 Foot Glaſs, at the latter End of 
Octob. and beginning of Nov. this preſent Year 
1714. But a little before this, viz. on Sept. 26. 
I could through an 126 Foot Glais diſcern the 
narrow Ends of the Ring on each fide Salurn. A 
Repreſentation of which I have given in Fig. 9. 


= enlight- 
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enlightened, and reflects Light to- 
wards one part of Saturn, ſometimes 
the other enlightens another part; 
and there is no doubt, but that as 
our Earth has it Seaſons, according 
to ĩts poſition to the Sun, in its perio- 
dical Motion in its Orbit; ſo Saturn 
throughout his Period, hath his Sea- 
lons according unto his poſition to 
the Sun, aud the various Reflexions 
of the Ring upon the ſeveral parts 
of his Globe (þ). 

Theſe five Things obſervable in Sa- 
turn's Ring, we have pretty good 
aſſurance of, from our views through 
good Glaſſes. But there is a 


— — — 
— 4 * 


— 


(Y) There is very great Reaſon to imagine this 
doth certainly happen in Saturn, becauſe as Mr. 
Huygens obſerves, Saturn appears ſometimes more 
ſplendid than at other times. 1a ſemper (faith he) 


quo propins verſus Cancri & Capricorni ſigna acceſ. 


ſerit, eo majorem, art certe ſplendidiorem, etiam 
al ſque Teleſcofio afparilurum, quippe Annuli Ellip- 
| ſemper ſe latins pandente. Huygen. Syſt. Saturn. 


P. 50. 
6. Thing 
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6. Thing I ſhall add as only con- 
jectural, and that is, A Suppoſition 
that the Axis of Saturn ſi) is inclined 
(and that pretty much alſo) to the 
Plane of its Ring, or the Plane of its 
Orbit at leaſt; and that he hath a 
Diurnal Rotation in ſome certain 
ſhort Space of Time. For without 
theſe two Conveniencies, very large 
Tracts of Saturn would ſuffer ex- 
tremely for want of the Sun. For it 
Saturn hath no other Motion, but 
that round the Sun in its Orb, one 
part muſt be excluded from the Sun's 
Viſits for 15 Years, whilſt the other 
partakes all the while of them; and 
one Hemiſphere will enjoy the Bene- 
fit of the Ring, whilſt the other is 
eclipſed by it: And in this Cafe the 


(i) Mr. Huygens determines the Inclination of 
Saturn's Axis to the Plane of his Orbit to be 31 
gr. as that of the Earth is 23 Degrees. Cojmotheor. | 
P- 108. | 


P 2 Ring 
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Ring would be nearly as prejudicial 
to the eclipſed part, as it is uſeful to 
the — . But ſuppoſing Sa- 

turn to move round in the ſame, or 
a ſhorter Time than Jupiter, and in 
a Path pretty much inclined to the 
Ring, all parts then of that vaſt Pla- 
net will have their frequent Returns 
of Day and Night, of Heat and 
Cold. And ſince this is what is diſ- 
cernible in the other Planets, and is 


no leſs neceſſary for the Benefit and | 


Comfort of this, we may reaſonably 
conclude the Thing to be probable, 
although not diſcernible at Saturns 
great Diſtance from us. 


CHAP, 
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The Concluſion. 


HUS I have takea a View of 
the proviſion made for thoſe 
two grand, and univerſal Neceſſa- 
ries, Light and Heat; Things, in all 
probability, no leſs neceſſary for the 
other Globes, than for our own; 


and Things which not only . 


cannot ſubſiſt without, but what all 


Things here below ſtand in need of, 


as well as they. When therefore 
we actually ſee and feel thoſe indul- 
gent Proviſions, thoſe amazing Acts 
of the great CREATOR; when we 
have Views of their 2 into 
Myriads of other the moſt diſtant 
Globes; when (to go no farther) we 
ſee in our own Syſtem of the Sun 
P I ſuch 
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ſuch a prodigious Maſs of Fire as the 
Sun is, placed in the Center, to ſcatter 
away the Darkneſs, and to warm and 
cheriſh us by Day; and ſuch a noble 
Retinue of Moons and Stars, attend- 
ing and aſſiſting us by Night; when 
ue ſee this Indulgence, this Care of the 
CREATOR, extended to all the other 
Planets, and that according to their 
ſeveral Diſtances, they have a propor- 
tionate proviſion of the greater Num- 
ber of Moons, and Saturn a ſtupen- 
dious Ring beſides, to ſupply the De- 
creaſe of Light and Heat; who can be 
otherwiſe than amazed at ſuch provi- 
dential, ſuch uſeful, ſuch well con- 
trived, ſuch ſtately Yorks of GOD! 
Who can view their Glories and par- 
take of their beneficial Influences, 
and at the fame Time not adore the 
Wiſdom, and praiſe the Kindneſs of 
their CONTRIVER and MAKER! 
But above all, ſhould there be any 
tound, among rational Beings, ſo 


ſtupid, 
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ſtupid, ſo vile, ſo infatuated with 
their Vices, as to deny theſe Yorks to 
be GOD", and aſcribe them to a 
Weceſſity of Nature, or indeed a mere 
Nothing, namely Chance! But ſuch 
there are to be met with among our 
ſelves, and ſome ſuch the Prophet 
tells us of, Jai. 5. 11, 12. Men ths 
had ſo debauched themſelves with 
drink, and enervated their Minds by 
pleaſures, that they regarded not the 
Fork of the „ neither confidercd 
the Operation of his Hands. Such Per- 
ſons having led their lives in ſuch a 
Manner, as to with there was no 
God to call them to account, would 
then perſuade themſelves there is 
none; and therefore ſtupidly aſcribe 
thoſe ml demonſtrations of the 
infinite Power and J/;/dom of GOD, 
to a mere Nothing, rather than to 
their great Author. But may we 
not with as good Reaſon, imagine a 


lighted Candle, a well made "Culi- 
P 4 nary 
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nary Fire, a flaming Beacon, or 
Light-houſe, to be the Work of 
Chance, and not of Man, as thoſe 
Glories of the Heavens not to be the 
Works of G O D? For it is very cer- 
tain, that as much W iſdom, Art, 
and Power worthy of God, is ſhewn 
in the Lights of the Heavens; as 
there is in thoſe upon Earth, worthy 
of Man, which none can doubt were 
contrived and made by Man. And 
if from theſe mean Contrivances and 
Works of Man, we conclude themto 
be the Works of Man; why not the 

grand, the amazing Works of the 

Heavens, ſurpaſſing all the Wit and 
Power of Man, why not theſe, I fay, 
the Works of hs Being as much 
ſuperior to Man? According to the 
Argument of Chr -1/:ppus which ſhall 
conchade this Book. If there be a- 
ny Being that can effect thoſe Things, 
Kr ch Man, although endowed with 


Reaſon, is nat able to effect; that Be- 
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ing is certainly greater, and ſtronger, 
and wiſer than Man. But Man is not 
able to make the Heavens; therefore 
the Being that did make them, excels 
Man in Art, Counſel, Prudence and 


Power. 


—— 
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BOOK VIII. 


Practical Inferences 


SURVEY 


N the foregoing ſeven Books 
$11 1 having taken a View of 

ö what preſents it ſelf to us 
in the Heavens, and ſeen 
a Scene of the greateſt Grandeur, a 
Work well contrived, admirably 
adapted, and every Way full of 
Magnificence; all that now remains 
15, to endeavour to make theic Views 


and 


Chap. 1. Practical inferences. 2 19 


and Confiderations uſeful to our- 
ſelves. Which I ſhall do in the fol- 
lowing Chapters. 


l . | 
? 
0 
8 
$ 
* 
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Cuan L 


The Exiſtence of GO collected by 
the Heathens from the Works 7 
the Heavens. 


HE firſt and moſt ready and 
natural Deduction we can 
make from ſuch a glorious Scene of 
Workmanſhip, as is before repreſent- 
ed, is to conſider, bo the Great 
 Horkman was? 

That the Author of all this glori- 
ous Scene of Things was G O D, is 
ſuch a Concluſion, that even the moſt 
ignorant, and barbarous part of Man- 
kind have been able to make from 
the 
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the manifeſt Signals viſible therein; 
Signals ſo plain and concluſive, that 
Tullys Stoick (a) cites it as Ariftotle's 
Opinion, That if there were ſuch a 
Sort of People, that had always lived 
under the Earth, in good and ſplendid 
Habitations, adorned with Imagery 
and Piftures, and furniſhed with all 
Things that thoſe accounted happy a- 
bound with: And ſuppoſing that theſs 
People had never at any Time gone 
out upon the Earth, but only by Report 
| had heard there was ſuch a Thing as 
a Deity, and a Power of the Gods ; 
and that at a certain Time afterwards, 
the Earth ſhould open, and this Peo- 
ple get out of their hidden Manſions 
into the Places we inhabit : When on 
the ſudden they ſhould fee the Earth, 
the Seas, and the Heavens; perceive 
the Magnitude of the Clouds, and the 
Force of the Winds; behold the Sun, 


'a) De Nat. Deor. L. 2. c. 37. 


and 
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and its Grandeur and Beauty; and 
know its Power in making the Day, by 
diffuſing his Light throughout the 
whole Heavens; and when the Night 
had overſpread the Earth with Dark- 
neſs, they ſhould diſcern the whole Hea- 
vens beſpread and adorned with Stars, 
and fee the Variety of the Moon's 
Phaſes in her Increaſe and Decreaſe, 
together with the Rifings and Set- 
tings, and the flated and immutable 
Courſes of all theſe throughout all 
Eternity; this People, when they 
ſhould ſee all theſe Things, would in- 
fallibly imagine that there are Gods, 
and that thoſe grand Works were the 
Works of the Gods. Thus have we the 
Opinion and Concluſion of two emi- 
nent Heathens together, Ari/ftorle, 
and Tully's Stoicł. 

And if the Heavens ſo plainly 
declare the Glory of God, and the 
Firmament ſheweth his Handy- 

2 work ; 
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work (b); if thoſe Characters, thoſe 
Impreſſes of the Divine Hand, are ſo 
legible, that heir line is gone out 
through all the Earth; and their 
Words to the End of the World, ſo that 
there is no Language, Tongue, or Speech 
where their Voice is not heard; nay if 
theſe Things are ſuch, that even a 
ſubterraneous People would, at firſt 
fight, conclude them to be GO Dꝰs 
Mort; how daring and impudent, 
how unworthy of a rational Being is 
it, to deny theſe Works to GOD, 
and aſcribe them to any Thing, yea 
a mere Nothing, as Chance is, rather 
than GOD? Tully's Szoick laſt men- 
tioned, denieth him to be a Man who 
ſhould do this. His Words (c) are, 
Who would ſay he is a Man, who 
when he ſhould behold the Motion of 
the Heavens to be fo certain, and Favs 


0 — — — 2 


Orders of the Stars fo * yu, ans 


— . 


0) Pſalm xix. 1. Cc. 
c) Cicero ibid. cap. 38 


all 
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all Things ſo well connected and adapt- 

ed together, and deny that Reaſon was 
here, and ſay theſe Things were made 
Chance, which are managed with 
ſuch profound Counſel, that with all 
our Wit we are not able to fathom 
them? What! faith he, when we ſee 
a Thing moved by ſome certain Device, 
as a Sphere, the Hours, and many 


Things beſides ; we make no doubt but 
that theſe are the Works of Reaſon. And 


ſo when we ſee the noble Train of the 
Fleavens, moved, and wheeled about, 
with an admirable Pace, and in the 


moſt conflant manner, making thoſe an- 
niverſary Changes, ſo neceſſary to the 
Good and Preſervation of all Things ; 
do we doubt whether theſe Things are 
done by Reaſon, yea, by ſome more excel- 
lent and divine Reaſon? For, faith he, 
ſetting aſide the Subtilties of Diſputa- 
tion, we may actually behold with our 
Eyes, in ſame Meaſure, the Beauty of 


2 "thoſe 
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thoſe Things which we aſſert are order- 
ed by the Divine Providence. And 
then he enters into a long detail of 
Particulars of this kind, too many to 
be named here. ot 
Thus Cicero, throughout whoſe 
Works ſo many paſſages of this Na- 
ture occur, that it would be endleſs 
to cite them: And therefore one Ob- 
ſervation that ſhews what his Opini- 
on was of the Senſe of Mankind in 
the Matter, ſhall cloſe what he ſaith, 
and that is in his Book de Legibus (dy, 
where he faith, Among all the Tribes 
of Animals, none but Man hath any 
Senſe of a God; and among Mankind 
there is no Nation fo ſavage and bar- 
barous, which although ignorant of 
what God it ought to have, yet well 
knows it ought to have one. 
And after the ſame manner Sene- 

ca (e), who inſtanceth in two Things 


(d) I. 1. c. 8. 
(e) Epiſt. 117. 


1 


— 
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to ſhew the Deference we are apt to 
give to the general Preſumption and 
Conſent of Mankind. One 1s in the 
Immortality of the Soul; the other is 
in the Exiftence of a Deity; which, 
faith he, among other Arguments we 
collect from the innate Opinion which 
all Men have of the Gods: For there 
is no Nation in the World ſo void of 
Law and Morality, as not to believe 
but there are ſome Gods. Nay, ſo po- 
fitive he is in this Matter, that in a- 
nother place he expreſly faith, They 
He that ſay, they believe there is no Gad. 
For although by Day they may affirm 
ſo to thee, yet by Night they are to 
themſelves conſcious of the contrary. 
Much more could I cite out of this 

famous Heathen; but one Paſlage, 
relating to the Heavens, ſhall ſuffice, 
and that is in his Diſcourſe ſhewing 
Why Evils befall good Men, ſeeing 


there is a Divine Providence ſe). 


(e ) Quare bonis viris, Fc. c. 1. 


Q He 
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He takes it for granted in this Diſ- 
courſe, that there is ſuch a Thing as 
a DIVINE POWER and PROVI- + 
DENCE governing the World; and © 
he faith, it was needleſs for him to ſhew 
that ſo great a Work | as the World 
could not fand without ſome Ruler; 
that ſo regular Motions of the Stars 
could not be the Effects of a fortuitous 
Force, and that the Impulſes of Chance 
muſs be oftentimes diſturbed and juſtle: 
That this undiſturbed Velocity, which 
bears the Weight of ſo many Things, in 
the Earth and Seas; ſogreat a Num- 
ber of heavenly Lights, both very il- 
luſtrious, and alſo ſhining by a mani- 
feft Diſpoſal, muſt needs proceed by 
the Direction of ſome eternal Law: 
That this can never be the Order of 
ftraggling Matter; neither is it poſſi- 
ble for things fortuitoufly and rafhly 
combined, to depend upon, and mani- 
feſt ſo much Art. Divers of which 
Matters he proceeds to inſtance in. 
Thus 
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Thus Cicero and Seneca: To whoſe 
Evidences I might have added many 
others, particularly a great deal out 
of Plato (the Divine Plato, the Ho- 
mer of Philoſophers, as he is called by 


the Antients: ) But it would be need- 
leſs, as well as tedious, ſince theſe two 


former have given us the Senſe of 
Mankind, as well as their own Opi- 
nion in the matter. 


CH Ar. II. 


60 D Perfections demon ſtrated by 
his Works. © 


S GO D's Horks have been 
 ſhewn to be manifeſt Demon- 
ſtrations of his Exiftence; ſo they 
are no leſs of his Per fections, parti- 
cularly of his infinite Power, Wiſ- 
dom and Goodneſs; inaſmuch as eve- 
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ry Workman is known by his Work. 
A Palace that ſhould have nothing 
defective in Situation, Beauty, or 
Convenience, would argue the Archi- 
tect to have been a Man of Sagacity, 
and skilful in Geometry, Arithme- 
tick, Opticks, and all other Mathe- 
matical Sciences, ſerving to make a 
Man a compleat Architect; yea, to 
have ſome Judgment in Phyſick, and 
Natural Philoſophy too. And ſo 
this glorious Scene of GOD's Works, 
the Heavens, plainly demonſtrate the 
Workman's infinite Fi/dom to con- 
trive, his Ommmi potency to make, and 
his infinite Goodneſs, in being fo in- 
dulgent to all the Creatures, as to 
contrive and order all his Works for 
their Good. For what leſs than 
Infinite could effect all thoſe grand 
Things, which I have, in this Diſ- 
courſe ſhewn to be manifeſt in the 
Heavens? What Architect could 

build ſuch vaſt Matles, and ſuch an 


L innu- 


— 
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innumerable Company of them too, 
as I have ſhewn the Heavens do con- 
tain? What Mathematician could fo 
exactly adjuſt their Diſtances? What 
Mechanick fo nicely adapt their Mo- 
tions, ſo well contrive their Figures, 
as in the very beſt manner may ſerve 
to their own Conſervation and Be- 
nefit, and the Convenience of the 
| other Globes alſo? What Naturalif, 
what Philoſopher, could impregnate 
every Globe, with a Thing of that 
abſolute Neceſlity to its * 
on, as that of Gravity is? What Op- 
tician, what Chymiſt could ever have 
hit upon ſuch a > Apparatus for 
Light and Heat, as the Sun, the 
of and the Stars are? could 
amaſs together ſuch a Pile of Fire as 
the Sun is? could appoint fuch Lights 
as the Moon and other Secondaries 
are? None certainly could do theſe 
_ but G OD. 


Q 3 _ 


— 
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* 


CCCE 


Cnay III. 


Of G O D's Relation to us, and the 
Duties reſulting from thence. 


I 


T appearing from the laſt Chap- 
ter how great a Being the CRE- 
ATOR is, it is time to conſider 
what Relation he ſtands in to us, and 
what is due from us to him. His Re- 
lation to us is that of CREATOR; 
and as fuch, of Conſervator, Sove- 


reign LORD, and Ruler, one that 


hath an abſolute Power over us, and 
all Things belonging to us, that can 
ſubject us to what Laws he ſees fit, 
and that can reward or puniſh us as 
we deſerve. And in this Caſe, the 
leaſt we can do, is to revere and fear 
him at all Times, to worſbip and 

r ſerve 


3% 
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ſerve him with all our Power, to 
comply with his holy Will ſincerely 
and heartily, and to obey him in all 
things he hath either — © or 
enjoined. And conſidering alſo how 
great Indulgence and Love the CRE- 
ATOR hath ſhewn in his Works 
throughout the Univerſe, it naturally 
follows that we ought to be truly 
thankful to him for his Mercy and 
Kindneſs, and to love him for his 
Love and Goodneſs. 

Theſe Kind of Concluſions are ſo 
natural, that the very Heathens 
have in ſome meaſure made them. 
Thus Ciceros Stoick before cited, (a) 
Quid vero? hominum Ratio non, &c. 
What? doth not Man's Reaſon pene- 
trate as far as even the very Heavens? 
For we alone of all Animals have 
known the Rifings, Settings, and Cour- 
os of the Stars: * 3 it is 


d 
— that 
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that the Day, the Month and Year, is 
determined; that the Eclipſes of the 
Sun and Moon are known, and fore- 
toll to all Futurity; of which Lumi- 
nary they are, how great they will be, 
and when they are to happen. Which 
thing the Mind contemplating, it re- 
ceives from hence (b) the Knowledge 
of the Gods: From whence ariſes 
Piety; to which is joined Juſtice, and 
the other Virtues, from which ſprings 
that bleſſed Life, which is equal unto, 
and like that of the Gods themſelves, 
and in no reſpect᷑ yielding to thoſe Cæ- 
leftials, except in Immortality, which 
is not neceſſary to happy Living. And 
in his Book De Legibus, (c) Cicero 
brings in his Collocutor ſaying, Sit 
igitur bec a principio perſuaſum, &c. 
1. e. Let this be what every Member 


%) Some read it inſtead of Accipit ad Cogni- 
tionem Deorum; Accipit ab his Cognitionem Deo- 


of 


(c) Lib. 2. c. 7. 
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of the Commonwealth is fully convin- 
ced of from the Beginning, That the 
Gods are Lords and Governors of all 
things; that whatſoever things are 
done, they are managed by their Influ- 
ence, Rule, and Divinity; that they 
merit a great deal of Mankind; and 
obſerve what every one is, what he 
doth, what he admits into his Mind ; 
with what Mind, what Piety he cul- 
ates Religion; and that they take an 
Account both of the Righteous and 
Wicked. For, faith he, Minds that 
are endued with theſe Principles, will 
ſcarce ever depart from that Opinion 
that is uſeful and true. And a little af- 
ter, (d) one of the Laws ariſing from 
hence he faith is, Let Men approach 
the Gods with Purity, let them pra- 
ctiſe Piety; for he that doth otherwiſe, 
God himPelf will be the Avenger of. 
This Purity and Sincerity is ſo neceſ- 


— 


(d) Cap. 8. 


ay 


234 Duties to G Book VIII. 
fary a Concomitant of Religion and 
divine Worſhip, according to Cicero, 
that he makes it, in another place, 
to be that which diſtinguiſhes Reli- 
gion from Superſtition, ſe) Cultus 
autem Deorum eft optimus, &c. But 
that Religion, that Worſhip of the Gods 
is the beſt, the pureſt, the holiefl, and 
| fulleſt of Piety, that we always revere 
and worſhip them with a pure, n 
and undefiled Mind and Voice. For, 
faith he, not only the Philoſophers, but 
our Ks have diſtinguiſhed 
Superſtition from Religion; which he 
aſſigns the Difference of, and then 
tells us, That the one hath the Name 
of a Vice, the other of Praiſe. 

Thus as the Heathens have, by 
the Light of Nature, deduced the 
Exiſtence and Attributes of God 


from his Works, and particularly ; 


-thoſe of the Heavens; ſo have * 
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at the ſame time, collected what the 
principal Duties are which Men owe 
to God; ſo reaſonable, ſo natural, 


ſo manifeſt they are to all Mankind. 


i's- | 
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- 
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| | CunaAr. IV. 
Lactantius bis Argument againſt the 
| Heathen Gods. 


H E next Inference ſhall be one 
made by the eloquent Lactan- 
tius: (a) Argumentum illud quo colli- 
gunt univerſa Celeftia Deos eſſe, &c. 
1. e. That Argument whereby they con- 
clude the heavenly Bodies to be Gods, 
proverb the contrary : For if therefore 
they think them to be Gods, becauſe 
they have ſuch certain and well con- 
trived rational Courſes, they err. For 


3 


— 


(a) Inſtitut. 1. 2. c. g. 


from 
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from hence it appears that they are not 
Gods, becauſe they are not able to wan- 
der out of thoſe Paths that are preferi- 
bed them: Whereas if they were Gods, 
they would go here and 7 and 
every where, without any Compulſion, 
like as Animals upon the For do; 
whoſe Wills being free, they ce 
hither and thither, as they liſt, and 
go whitherfoever their Minds carry 
them. 

Thus t with great Rea- 
ſon, refutes the Divinity of the hea- 
venly Bodies; which, on the contra- 
ry, are fo far from being Gods, and 
Objects of divine Honour and Wor- 
ſhip, that ſome of them have been 
taken to be Places of Torment. Thus 
Comets particularly, which muſt needs 
have a very unequal and uncomforc- 
able Temper of Heat and Cold, by 
reaſon of their 5 near Ap- 
proaches to the Sun, and as great 


Receſſes from it. Thus according to 
the 
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the before commended Sir Iſaac New- 
tons (b) Computation, the Comet in 
1680, in its Perihelion, was above 
166 times nearer the Sun than the 
Earth is; and conſequently its Heat 
was then 28000 times greater than 
that of Summer: So that a Ball of 
Iron as big as the Earth heated by 
it, would hardly become cool in 
50000 Years. Such a Place there- 
fore, if deſigned for Habitation, may 
be imagined to be deſtined rather for 
a Place of Torment, than any other 
Sort of living. 

But above all, the Sun itſelf, the 
great Object of heathen Worſhip, is, 
by ſome of our own learned Coun- 
trymen, ſuppoſed to be probably the 
Place of Hell. Of which Mr. Swin- 
den hath written a Treatiſe called, 
An Enquiry into the Nature and 
Place of Hell. 


(b) Principia, p. 466. 
C HAP. 
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This Survey of the Heavens teaches 
us not to overvalue the World, 
with Reflections of the heathen 

Writers thereupon. 


ROM the Conſideration of the 
prodigious Magnitudeand Mul- 
titude of the heavenly Bodies, and 
the far more noble Furniture and 
| Retinue which ſome of them have 
more than we, we may learn not to 
overvalue this World, nor to ſet our 
Hearts too much upon it, or upon 
any of its Riches, Honours, or Plea- 
ſures. For what is all our Globe but 
a Point, a Trifle to the Univerſe! a 
Ball not fo much as viſible among 
the greateſt Part of the Heavens, 


namely, 


— 
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namely, the Fix'd Stars. Andif Mag- 
nitude or Retinue may dignify a Pla- 


net, Saturn and Fupiter may claim 


the Preference: Or if Proximity to 


the moſt magnificent Globe of all 


the Syſtem, to the Fountain of Light 
and Heat, to the Centre, can ho- 
nour and aggrandize a Planet, then 
Mercury and Yenus can claim that 


Dignity. If therefore our World, 
be one of the inferior Parts of our 


Syſtem, why ſhould we inordinate- 


ly ſeek and defire it? But above all, 
why ſhould we unjuſtly graſp at it, 
and be guilty of Theft or Rapine, 
Lying or Cheating, or any Injuſtice, 
or Sin for it? Why ſhould we facri- 


fice our Innocence for it, or 

even only with a good Name for it, 
which Solomon ſaith (a) is rather to 
be choſen than great Riches? Why 


ſhould we do thus, if we were fure of 


(a) Prov. xxii. 1. 


gaining 


99 
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gaining the whole terraqueous Globe, 
much leſs do it for a ſmall Pittance 
of it, as the beſt Empire in the 
World is? For as our bleſſed Saviour 


argues, Matt. xvi. 26. I bat is a Man 


profited, if he ſhould gain the whole 
World, and loſe his own Soul? or 
what ſhall a Man give in . for 
Bit Soul? 
But paſſing over the Arguments 


which Chriftanity ſuggeſts, let us 


ſee how ſome of the , cr" Wri- 
ters deſcant upon this Subject. Pli- 


” ny (His very pathetical in his Reflexi- 


ons, when he had ſhewn what little 
Portions of the Earth were left for us, 
and what large Tracts were ren 
dered (as he thought) uſeleſs, the fri- 
gid Zones being frozen up with ex- 


ceſſive Cold, the torrid Zone being 
| burnt up (as the Opinion then 


was) with as exceſſive Heat, and 


— 


(50 Nat. Hiſt. I. 2. c. 68. 


a 
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'| other Parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, Deſarts, or barren 
Mountains: he then exclaims thus, 
Hz tot portiones terre, &c. i. e. Theſe 
little Parcels of Land, which are left 
for our Habitation; yea, as many have 
taught, this Point of the M. rid ( for - 
no other is the Earth in reſpect of the 
Univerſe ) this is the Matter, this the 
Seat of our Glory: Here it is we bear 
our Honours; here we exerciſe our 
Authority; here ue covet Riches; here 
Mankind ; Sher a Buſtle; here we be- 
ginour civil Mars and ſoften the Earth 
with mutual Slaughters. And then 
having ſhewn how by Fraud and Vio- 
3 lence Men ftrive to enlarge their E- 
ſtates, faith he, bat @ little Part 
of thoſe Lands doth he enjoy? And 
when he hath augmented them, even 
to the meaſure of his Avarice, what 
1 Pittance is it that his dead Bo- 
4; at laſt poſſeſſeth? Thus Pliny. And 

| R 


after 
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aſter the ſame manner Seneca reflects 
upon the matter /c), when he ſhews 
how Virtue tends to make a Man 
compleatly happy; among other 
things, by preparing him for the So- 

ciety of God, by enabling the Mind, 
to ſoar above the things i below, 
and to make him laugh at the coſtly 
Pavements of the Rich, yea, the whole 
Earth with all its Wealth. MVec enim 
poteft, ſai faith he, ante contemnere por- 
_ &c. 1. e. A Man can never be 
able to flight the flately Piazza, the 
ju" Roofs ſhining with Ivory, the 
curiouſly clipped Woods, and the plea- 
fant Rivulets conveyed to the Houſes, 
until be hath ſurveyed the whole World, 
and ſpying from above our little Glebe 
of Earth, covered in 8 great meajure 
by the Sea; and where it is not, is far 
and near /qualid, and either parched 
with Heat, or frozen with Cold, he 


— — — 


0 Nat. Quæſt. L. 1. Prat, 2 
| faith 


Chap. 5. Seneca's Reflexion. 2243 
faith to himſelf, Is this that Point, 


which by Fire and Sword is divided 
among ſo many Nations? O bow ridi- 
culous are the Bounds of Mortals 
The Iſter bounds the Dacians, the Stry- 


mon tbe Thracians, Euphrates tbe Par- 


thians, the Danube parteth the Sar- 
matians and Romans, the Rhine gives 
Bounds to Germany, the Pyrenees to 
France and Spain, and between - 
gypt and Fthiopia lie the vaſt uncul- 


tivated ſandy Deſarts. If any could 
give human Underflanding to Ants, 


would not they too divide their Mole- 


Bill into divers Provinces? And when 
thou lifteſt up thyſelf in thy truly 


great Province, and ſbalt ſee the arm- 


ed Hoſts paſſing here, and lying there, 


as if ſome great Matter was to be 
ated, conſider that this is no more 
than the running of Ants in a Mole- 
hill. For what Difference between them 
and us, but only the meaſure of a little 
Body? That is but a Point in which 
e R 2 thou 


244 Seneca Reflexion. Book VIII. 
thou ſaileſt, in which thou uageſt War, 
in which thou diſpoſeſt of Kingdoms. 
But above there are vaſt Spaces, to 
whoſe Poſſeſſion the Mind is admitted, 
Provided itbrings but little of the Body 

along with it, that it is purged of eve- 
ry vile thing, and that it is nimble and 
free, and content with ſmall matters. 
And ſo he goes on to ſhew, that when 
the Mind is once arrived to thoſe ce- 
leſtial Regions, how it is come to its 
proper Habitation; is delivered from 
its Bonds; hath this Argument of its 
Divinity, that divine things delight 
and pleaſe it, and is converſant with 
them as its own; that it can ſecurely 
behold the Riſings and Settings and 
various Courſes of the Stars; that it 
_ curiouſly pries into all thoſe Matters, 
as nearly appertaining to it ſelf ; that 
then it contemns the narrow Bounds 
of its former Habitation, it being but 


= trifling Space, of a few Days Jour- 


_ ney, from the utmoſt Limits of Spain 
= 


Chap. 6. Seneca's Reflexion. 245 
to the very Indies; where as the ce- 


leſtial Regions afford a Path for the 


wandering of the ſwifteſt Star for 30 


Years, x Tk any Reſiſtance; in 


which Regions he tells us the Mind 
arrives to the Knowledge of thoſe 
things at laſt, which it had before long 
enquired after, and there begins to 
9 GOD. Thus Seneca; which 
ſhall ſuffice for this third Inference. 


ee 
Cu Ap. VI. | 


That we ſhould apire after the bea- 


venly State. 


Shall only ded ace one thin g more 
from my preceding View of the 
Heavens, and that is to aſpire after 


the heavenly State, za ſeel T things 


that are above. We are naturally 
pleaſed with new things; we take 


great Pains, undergo dangerous Voy- 
R 3 Ages, 


246 We ſhould aſpire, &c. B. VIII. 
ages, to view other Countries: With 
great Delight we hear of new Diſco- 
veries in the Heavens, and view thoſe | 
glorious Bodies with great Pleaſure +» 
through our Glaſſes. With what Plea- 
ſure then ſhall departed happy Souls 
ſurvey the moſt diſtant Regions of 
the Univerſe, and view all thoſe glo- 
rious Globes thereof, and their noble 
 Appendages with a nearer View? 
Only let us take eſpecial Care to ſet 
ar Aﬀettions on things above ; to be 
| ſpiritually, not carnally minded; and 
ſo to run the Rate which Chrift hath 
ſer before us, that we may arrive to 
that Place which be hath prepared for 
his faithful Servants, that he may re- 
cefue ur uno bimfelf, that where be 
is, we may bealſo; in whoſe preſence 
is fuſs of joy, and at whoſe right 


| band are pleaſures for evermore. 
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